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(75) ^BJ^/ttiMA f*llfCOLNT(7)a^j: gffiS* 
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(KINJO, Masataka) [JP/JP]; =r 0600812 diVMi^^l^rfi 

dtiE:ib 1 2 ^ffi 6 T s :it»ai:^;^m^f4^flff5sm 

Hokkaido (JP). MX (SAITO, Kenta) [JP/JP]; 

=r06008i2dbJ»ii*L'lfimdblSdb 1 2^feffi6Ti db 



JSii*:^«^f4^fiff3£FJrl^ Hokkaido (JP). mm 

(KARASAWA, Satoshi) [JP/JP]; T 3960002 SiHa^SU 
m A^^fijRI^^AJS 1 0 6 3- 1 03 1*xt^1± 
mm±m^m'^¥Ji mm'^fm Nagano (JP). ^ 
*i (ARAKI, Toshio) [JP/JP]; =r 3960002 SSf lH^^Rrti 

:^^^fi;REI^;^JH i o 6 3 - i o 3 ^^^itm 

^^J^^flffSeF^ i^SRfiffSSFJrl^ Nagano (JP). 
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(84) 



jb^ pTSfe): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), i — ^ v T (AM, AZ, 
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Bp 



(54) Title: FLUORESCEISIT PROTEINS 



^ (54) fg^<D«ij->: m^m&m 



(57) Abstract: It is intended to provide a novel fluorescent protein which occurs as a monomer without forming a multimer; and 
a red or orange fluorescent protein characterized by achieving the maximum fluorescence at the maximum excitation by enlarging 
the difference between the excitation peak value (absorption peak wavelength) and the fluorescent peak value (fluorescent peak 



in 



wavelength). Namely, a novel fluorescent protein having been monomerized by transferring a mutation into a fluorescent protein 
originating in Fungia sp.; and a novel pigment protein and a fluorescent protein originating in Montipora sp. . 



^ffi (i!Riixe;»j;js«) tm%(n\i-'^m. {WL%m:k^&) om. (x h-<7Xv7' h) $;*;^<-r^ci:iccj;y, a 



. %mzJ^ilX\t. -y-e 7 (Fungia sp.)S3l5<DS3tSafllcgEII^*A-r-SCi:lcJ:ym»^*HbLf=«f*S'5:a5t 

a^K, Mt;(czi^>-9->zr (Montipora. sp) 4*a)ifM'S:fe*aeHstXiiifeaesA<a«fe*tL^o 



wo 2005/054464 



PCT/JP2004/018437 



< 1'T'I " 



^^<5r(D^i5';^-l/T • If^ h y T (Aequorea victoria) tcS^fe-T-S^^^^ 
(GFP) fi. ^^^iCjoV^T#< (Dffl3^^^i-5o i^ifix '^^^'^A^^^ 
^^^^fe*5J;I^^^'a-SetI(semi-rational)^^^M^^^^cX-^V^T.-fe^^ib$ 

^ U ^ V ^ o fzM^ G F p ^mW-m'^mi § ;t^T V ^ s „ mfK^a^^;tM 



j:<f^^^tbSGFP^^#:<D— oi bT^fe^^teSeK (YFP) 
rfh^^o YFP}*, (Aequorea) G F P^MI^(Ocj3-T?t3:ftft^*CD^^ 

^:^-ro :^f|55^CO Y F P 6 *3 J;tJ^^Of*, 60, 000~100, OOOM-^cm-^ *3 j; 

"O^O. 6~0. 8 -efe «9 (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544) , 

:L^h(DmMX^ —mbfii'^%m (:7/i-;^i/ir-r ^*5J;t>^n— ^/^'^^O (om^ 
^fc. GF P^m#:oftii(DMi: b-C. v-T^^-fem^MSK (CFP) ^Sfei^^ 

ECF P (enhanced cyan fluorescent protein) f3;^xv^ -So ^fc, -Yy=¥ 



wo 2005/054464 



PCT/JP2004/018437 



^^■r (Discoma sp. ) ^^h^^-^^^M^MiRF P) h^M^ tbT^S ^ ^DasRed 
m^^^^^^hi^. ^^\fv4i^ (Fungia sp.) (D c JDN A-y- ^ V --t^h. 

)o 

\^—-!7\%t^^(D\i°—^\^(0^) (D-X^\^'^ ^zfoy^CO (GFPuv^ sapphire) ii^^ 
■^t)^. 380nm (D UV bT^fem^^5l#-r S fcfe. ^mP^X (OmM\'^nM 



IS^<2^iSWO 0 3 / 5 4 1 9 l-^<i^#{;iBS^$ttfc^v'i^:/=f gcD^^^-tMf^^ 
■jyj; 19 Kusabira-Orange (KO) W:^=^Wm'&(Ol^^^ 70k 



Da (T5: y^iB^lJ/5^^>ft#$tb§:9-^*ft26kDa) ^^b. ii^fiz:*f2^^?B 



wo 2005/054464 PCT/JP2004/018437 

m^\^. SV^;6S^»f$ff^J5fe^ bfe 5 fcfefc FRET (Dmmnmm t ti: ^ o :^^mi'i. 

1 9 i^<ikm^uw.-^tifcm^m. m cot ^ /mm^u^h^-^w-^^^^m^'^m 

f-^rf {Montipora. sp) ^^V^Xff^^^Se®^=I— Ki-^at^s^O^if^^ 
^> -fe^SSKCOCP ^:5t#bfc:o ^V^-t:\ COCP 94#g Ofc^'.^v^i^Sr 

^/^-fe y ^(cg#^x.§ i: iei j; 19 ^^t4^«#bfc::^dfe®eK COCP-FL ^f^^ 

UfCo COCP-FL 560nm M^B(Z)t;°—i:7^^*>, ;i(DMjSa(cj:oT^^;^^i^ h 

3 



wo 2005/054464 PCT/JP2004/018437 

/l-lt 600nm K bfCo ^ h \<1. ^^m^^h\^. JLfB COCP-FL (75 61 # @ O-fe 

y y n --r v- (e: ^ 213 #@<D-fe]J ^^^T ^ =-:y\z.W.^^^^ ^ j; 19 

COCP-FL ^ fi^/ce'5^^#tt^^j0^eM keima616 ^j-^^LfCo keima616 (i, 
440nm iclS!jS(Dt°— :^^^'b■^^ J;oTl&^;^^i^ b/l^ft 516nm tCt:"— 

^^W-h. ;^ ^;^v':7 b(ii76nm i:^^{c:^t^.cjil:-rfeofco 

Keima616(D61#g(D:7^c::i/VT^c=^>'^7^9^;^^>'{e:, 62#S(Di5^^ 

^:(DKeima570 Keima616 ^ IkI^ 440nni (Cgfj^BcD 1:°— ^ ^#t>^ j; «9 

570nm (D'^^CD 11°—^ ^^i^^ .y^ h — :^y^i^Z7 130nm i ^f^t /^jjS-e^o fCo 

mib. ^^miZ-Xtli-^^ &.T(D (a) Xtt (b) 

■So 

:^mm(Dm(Dmmi^^tn-£. &.T(d (a) xf* (b) i^L^-t^mm^m^^^mm 

(a) @a^iJ#-^3. 5, 7Xf*9{-IB<fe<^T3: yM^iJ^^-f-SSeK ; 

(b) sa^ij#-^3. 5. 7X}i9{;ilBi6C^T3: ymia^ijfc^DVNTi d^6>M<z)T 

:^mm(D:^hipm(Dmmicxtii-£. ^r*^ (a) (b) ic^i-m^M^w 

4 



wo 2005/054464 



PCT/JP2004/018437 



( a ) ia^lj#-^ 1 1 , 13, 15. 17, 19, 21, 23, 25, 2 7 3^(^2 

( b ) ia^!j#-^ 11, 13, 15, 17, 19, 21, 23, 25, 27 Xit. 2 



$ tbfcT 5: y stiH^o^w u, ^f\.=^f\.'mm^ ii. is, 15, 17, 
19, 21, 23, 25, 2 7X{^2 9ic:iaifecr)T5 y^ia^ij^#-r§Me«^ 

^ h\z.m(Dmmz. jMT<^ (a) yjii. (b) ^0:^-^:^7^116 

(a) ga?ij#-^i icia«c(^T^ y^ia^ij^^-rs^ea 



:2^^?ac>$ b^cSlJ(D#.#i::j;;^^{^, J^T© (a) Xfi (b) ic^-T^^^MS 

(a) ia^ij»-^3, 5, 7Xfi9t;ifia«c<DT3:y®?ia^ij^;i-r§^aK ; 

(b) ia?ij##3, 5, 7Xfi9^^:tag^(OT^yMia^(J^iI*3v^Tl^^55^^lil(DT 



, ^t>vxf:i#;!jp^tLfcT5yMga^J^^b, -^t^^^t^ia^^J 



#3, 5, 7Xf*9iciBit(^T^ ymia^ij^^i-^^eK^l^#(^:^^#tt^ 

e.tcSiJ(DMilie:j;;}xf^, ^To (a) Xfi (b) 

( a ) ia^lJ#-^ 11, 13, 15, 17, 19, 21, 23,25, 27 Xf^ 2 

9 t;ifB*fe(DT ^ y S^ia^iJ^^-r^^^Mfi® : 

( b ) ia^!j## 11, 13, 15, 17, 19, 21, 23, 25, 27 yjit 2 



9 \z.^Wl(ot ^ y ^ia^lJ^^*DV^T 1 t)^hmm(or % y 



{*#;!jb $ ttfcT ^ y ^la^ij u, ^fh^fh'mm^ ii, i3, 15, 17, 



wo 2005/054464 PCT/JP2004/018437 

19. 21, 23, 25. 2 7Xl-i2 9\Z.m^(DT ^ ymMi^^^-t^S&Wt 

:^mm<D^ hi,^m(Dmmi^x^it. &.T(d (a) xf* (b) i^^-rDNA7!)^i^ 
( a ) m^m-^ 2 izmM(Dm.&m.^^] ^^-r s d n a 

:^^m<D^ ^^^^(Dmmi^^tlit, &.T(D (a) X\t Cb) (^^^-DNA^S^ 

(a) . BH^lJ#-^4. 6. 8Xf-il Oi3:|SicOJ£Sia?IJ^^-r-5DNA 

(b) ia^iJ#-i-4. 6, 8Xf*l OiCtBg£(Dit^Ba?iJiCl*DV^T, 1 d>ej^^H<75:^ 

:^^m(D^ ^^^(Dmmi^Xtilt^ }^T(D (a) Xfi (b) iC^i-DNA;5S^ 

( a ) @a^!j#-^ 12, 14, 16, 18, 20, 22, 24, 26, 28 X« 3 
0 iC|B<feOit^@a^lJ ^ W-f- 5 D N Ao 

( b ) Sa^lJ*^ 12, 14, 16, 18, 20, 22., 24, 26, 28 Xf* 3 

^i~§:^S@a^!j^#U, ^^0-^;rb-etT. 1 2 , 14, 16, 1 8, 20, 22, 2 

4, 2 6, 2 sxi-is o\z.mm.(Dm.mmm^^=^—v-t^m&wtm\m(DMytm^ 
^ibic^fc^mmizxmt. j^t^d (a) jut (b) 
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wo 2005/054464 
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:^^0^(OSiJ<^^il(c:j;tt}i\ ^TC> (a) Xfi (b) (c^i-^^SeK^asSf^ 



(b)@a^ij#-^3 9 \z.m^(DT ^ymmmkcm^x i ;5^^M(^t^ y 



b(-SiJ(D|l1«ic:j;ttfi\ i^XT© (a) Xi^ (b) {^^-Tm^Se 

( a ) ia^tj#-i- 4 1, 4 3. 4 5 Xit 4 7 i<imM<^T ^ / mia^lj^^l-^ S ; 

(b) @a^ij#-^4i, 4 3, 4 5Xf*4 7te:fsgcOT5:y^@a^tJic:jov^-r i^^e> 



j;;^^};^^ i^AT^^ (a) ^^* (b) iZTT^i-'^mm^ 

(a) @a^[j#-^3 7 icm^(DT ^ ymmn^^ir^mBM 

( b )ia^ij#-^ 3 7 icfs^oT ^ y mffia^|Jt-*5v^T i ^^hmn(Dr x y ^5^31^, 



if:^m(D^h\z.m(Dmm\^^r(.\t. j^t<d (a) xf^ (b) izi^-r^^t^e 

(a) ia^ij#-^3 9 (e:|B«(OT5: y^ia^ij^^-r^sew ; 

( b )ia^ij#-^ 3 9 \z.wM(OT ^ y ^ia^|J(c*3v^r 1 ;?»^e>M(?:)T ^ y mi^^^. 

:^mm(o-^ibKm(Dmm\z.i:K\-t. ^t<d (a) xf^i (b) t^^i-m^^e 

( a ) ia^ij#-^4 1 , 43, 45 xf:i4 7 (;itB«(DT ^ y ^sa^ij^^i-^ ® e 



wo 2005/054464 
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( b ) iB^iJ*-^ 4 1 , 4 3, 4 5Xfi4 7 t;i|s^(DT5: yMiB^'Jtc^DV^-c 1 ;6^e> 



iifm^h(o^h\z.^\\(Dmm^^^\i. "^^(0 (a) xt* (b) j^^-tdna^os 

( a ) ga?lj#-^ 3 8 ^31f3«<D:^SSfl^lJ 5 D N A ; 



i- s i^^sa^ij ^ 5 D N Ao 

if-^m(0-^h\cM(Dmm^^X\^\t. 'i>XV(0 (a) Xf^ (b) IC^i-DNA;^^ 

( a ) ia?ij#-^ 4 0 ic:fsis<Di^Sia^ii ^^-r § d n a ; 

(b) ia^ij«-^4 o^cIa«c<^iSSia^|J};I:^sv^T. i :^>e>^{@comKoj5^:^. 1 

i- 5 :^Sia^fj ^ ^i- 5 D N A o 
^^Bjo^ e>icstjoS1lltc:J:tLfS. ^T(0 (a) Xf* (b) l;i^i-D NA^eiS 

( a ) ia?!]#-^ 4 2. 44. 4 6 Xf* 4 8 t^:|S^(Dii:Sia^lJ ^^-f" D N A ; 
(b) ia?lJ#-^4 2. 44. 4 6X}*4 8 (C|B<fe69*^^iB^lJ(C4oV^-C. l^D^bi 

(7) $ feJcS'JcD lintel J;;^^^^. ±fBbfc*^^(DDNA^^i-Sili.^^;t 

« 
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PCT/JP2004/018437 



01?*^ mKO 



Da -efe -5 i i: ;DS^d>o fCo 

HI 5 . HeLa IBJI^-C mKO trffi V ^T 5: h^i^-KyT^^ ^/l- Ufcl^^ 

HlTfi, UV MiSB|i#,^3fe^M#^ mKVU-1 (DM)S3^-<i^ h /^^tJ^^^7t:^-<i^ b/I^ 



121 8 fi. mKUV-2 b/V^^i~o 



9 



wo 2005/054464 



PCT/JP2004/018437 



1 2{^, ^^myt^Mi^iaKQ-F90 (Dm.i\^:^^:^ hJl^^^ir, 



1 4 {i, mKO 0#rBl^i©^^#:(D 580nm (DBB:^^^ 

HI 5 mKO 9^mB.M^MW-(D 580nm (DSb®;^^:^^ f/V^^f , 

Ell 9?:i, mK0H#FBlSil^M^c^m^;?^-<i5^ 

2 Of*. mKO H#r^^jl^^#:(D^3fe;^-<^ h/l^^^-To 



1112 Ifi, mKO B#fH^^3l^^f2^(D^^;^^i^ h/V^^-To 

13 2 2 ti, mKOB#TOSjg^^#:(Dm^;^^:^' b/V^^-To 

HI 2 3 f*, mKO <D^}^^ 25 B#^1^-e 580nm COBM:^^^ h/^^^-To 

HI 2 4 f*, mKO mmBM^MW^(D^J^^ 25 B#r^^1? 580nm <DE!]®;=;^i5^ b^V^ 



0 2 5 fi, mKO 



#:(O-^^^25B#rHT^-e580nmOM)^2;^-<^ 



HI 2 6 mKO mmmMmmi^'D'B-}^^ 25 H#^1*t? 580nm (DBM:^^^ Y^V^ 



HI 2 7 Ji. mKO mmm^^mW-(D^^^ 25 Bt^^-C 580nm (^©j^^-^i^ h^W^ 



HI 2 8 mKO ^^Wm^^^W(O^J^^ 25 ^rHlSt? 580nm (DBil^^^^ h^^^ 
HI 2 9}*. mKO ^PHmii^MfriCOV^T. i^§|5^0 SOOnm t 

L 

El 3 0 mK0-FM14 N jfe^^f:: Tau ^aS^ bfcl^^M I^MMiH^^ HeLa — S3 
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wo 2005/054464 PCT/JP2004/018437 

0 3 3 ft. BDNF-mK0-FM14 ^—(D^A^. I^J 12 B#r^;ei^^> 2 0 

11 3 4 (i, BDNF-mK0-FM14 ^WAB^^^ — (Dm?^^. ^ 12 2 B 

rsli-miCfiiaLfcM#S&K^m3t;il!»-t?^a:lU. ^(Dmt-d^h^^ (BDNP- 
mK0-FM14) ^ilW bfc^:^^.^-ro 

HI 3 5 ft, ^^P% FRET ^tf 5 fci6(D^^® SM(D>^sS::|EI^^i-„ 

1113 7 {4, MiCy— linker— mKO ^>^V^-C. CaspaseS t<DR)t^m t^Jt:-^^CO^Jt- 
m(Dmyt^^^ b/V^ 440nm T^®)® bTiafebfc|g:l:^^i-. 

HI 3 8 ft, MiCy-1 inker -mKO ^ffiV^T in vivo CaspaseS O^tt^SU^ Ufc 

EI 3 9 (i. cocp (Dm.U:^^i^ h/\^^^ir„ 

HI 4 0 ft, COCP (D p H^^ttOtlJ^^^m^^-To 

1114 1ft, Keima616 ©15®;^^:^ f^l^i^^;^^^ h/V^^-t"o 
1114 2 ft, Keima570 (D®^^^^ h^^t^^^^^ b/l^^^-To 
HI 4 3 ft, Keima616 (D pH m^^com'^'i^^^^'to 

HI 4 4 ft, Keinia570 (D pEm^'\±(Dm^^^M:^^-to 

HI 4 5 ft, cnikeima620 (D^^»b:^^M.M^(D^^^^^-i-o 

1114 6 ft, cmkeima620 CO^ljJl^^i^ b/^^^i~o 

HI4 7 ft, mkeima620 CQ^lt5lv?.^:i7 h/l^^^-^o 

11 



wo 2005/054464 
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4 8 keima616 t ECFP h/Ut^^t^^:^ h/^^^ir^ 

114 9fi. Caspase-3 (D^SttillJ^tC^V^fcMfiK^^— >'^:^i~o 

<^SB^IJ^if AbfciJ? ^•7^^A^3teSSK<^i^>':7V^{± 3 M ECFP-Keima616 . 
Keima616-ECFP, EGFP-mRFPl (x2) „ (JiR) caspase-3 ^Mx.^m(D^E.W^. 



(^^) caspase-3 ^;!jP^OtgStaMMI 



HI 5 1 fi, ^S!fe-a'S&*^^:7je::Joit'5 Relative amplitude ^^^-fo 
HI 5 2 (i, Caspase-3 ^31 J: -5-^7°^^ K^^ifO^fcbi (SDS-PAGE) ^^ir^ 

0 5 4}i, CaClg ( + ) B#(DECFP-CaM t M13-Keima 6 1 6 (D^^t^S.^ 

0 5 5(i. CaClg (— ) B#<DECFP-CaM ^ M13-Keima 6 1 6 (D^^tHSltH 



(1) :^mm(Dm^ 



(1) :^^ia<^^l (OMcO^^^Sfi 
:*:a^?^omi<^Mo:^3feSe®(i. !^T(D (a) Xf* (b) (D'fRrtt;^^^;:^^-® 



12 



wo 2005/054464 PCT/JP2004/018437 

(2) 5 4 8 nmtC:|oit§^/^^3te#^;0Sx SieOOTrfc-S; 

(3) *^ilx^:aso. 6-efeS;:s.-o^ 

( 4 ) p Hi®gt4;dS p K a = 5 . OTrfe^ 

7'^*3^ 2^»'^'i^>LT(7:)*JSM-trfi> f - H-^-r (Fungia sp. ) ^m^U^^t bT 
_bfE#'I4^^i-^:*:^PJ'^:^7fe^e«^l&#Ufc;a^ ^-^Ifv^t^ (Fungia sp.) 

-^tbfe^fflV^-CJn|BUfc|S^<2^ilWO0 3/5419 1 #<i^#tc:iage(7)^^ 

13 



wo 2005/054464 



PCT/JP2004/018437 



k^ti^o Mci^ma-t. ^T(D (a) Xtt (b) (;i^i-^^^eK^s^#t§;^ 



5 



§^>^c:sij(^*f2is^!li: UTfi. (a) xfi (b) {;i:^-r:^7feseK;0S^#t 

( a ) 11. 13, 15. 17. 19. 21. 23. 25. 27 Xti 2 

( b ) ia^[|#-^ 11. 13. 15. 17. 19. 21. 23. 25. 27 Xfi 2 



f:i#Ap$tLfcT5:y^iaM^^b. ^ti.-etL@a^o»-^i 1. 13. 15. 17. 

19. 21. 23. 25. 2 7Xf*2 9t^lE«c(DT^ y^ia^lJ^^-r^Se®^ 

(i i) if.^^(oW> 2. (Dm.(r>wU'B. 

:2^^BJ(^B2(DM(^SeK{*. iE^U#-^3 7. 3 9. 4 1. 4 3. 4 5X}i4 
7tc:iB^(Z)T^ y^lB^lJ^^i-^Me® ; afe-a^t-ia?0#-^3 7. 3 9. 4 1. 4 
3. 4 5X?*4 7tC|BiccDT^ y^SH^lJt^*DV^-C 1 hWJm(OT % J "m-li^ 

5SS®~^"fcSo. @a^lJ#-^4 1 . 4 3. 4 5X{i4 7 iclfBi£(OT 5: /^la^ij^^ 
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176iim. 13 0nm, 1 8 0 nm. :S.t/ 1 8 0 nm-Cfe-So iB^'J#-^4 1 . 
4 3.4 5XJi4 7 Kmm^DT ^ y ^mm^:^^^X 1 ^^h^m(DT ^ y 

( 1 ) cocp (T ^ y mia^ij ^la^ijs-^ 3 7 m.ms.mmmm-^ 3 s 

l!jfeS:^iS:ft : 5 7 6 n m 

5 7 6 nmK:^i-f^^/VP^^^M : 6 4 0 0 0 

(2) COCP-FL (T^ 9 :^K@B?'J^Sa?lJ#-^4 0 

Mbl^m^i^UM : 5 6 0 n m 

^ytMi^^M : 6 0 0 nm 

( 3 ) keima616 (T 5: 7 ^iB^IJ ^iB^J*"^ 4 1 (cl^ :^Sia^lJ ^ia^lj## 4 2 

: 4 4 O n m 

: 6 1 6 n m 
p H^gtt : p H 7 . 5 ~ 1 0 -Ct^^St^f^^^ 
(4) keima570 (T $ 7 ®Effla^lJ^SB^lJ#-^4 3 tcl^ i^»^y%@a^lJ#-^4 4 

a©*:;^:^* : 4 4 O n m 

: 5 7 0 n m 
P H^gtt : p H 7 . 5 ~ 1 0 
( 5 ) cmkeima620 (T ^ / ^Ba^IJtr@a^lJ#-^4 5 ±^Sia^lJ^ia^lJ#^4 
6 i^^ir) 

15 
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&mm±^^ milSLUJzUM) : 440nin 
^ytW^^^-M: : 620nm 

(6) mkeima620 (T 5; / M@a?iJ^iH^iJ#-i-4 7icl^b. i^SSB^'J ^iB?iJ#-^ 4 8 

i^Aili^U^^-^) : 440nm 
^ytM±&M : 620nm 

:/ih:/=f (Jfontipora. sp) ^m^Uf^t\^X^x:i—::^>"^^-^flfZo =t^i/if:^=f 
=t^>-i?-^=i^ (Jfontipora, sp) &.^(D'^^^m-i'^-^^^=^^t^h:^^m(Dm& 

So 
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^^-r-SSSKj (Dm^mm-i^th^^tl. @B^IJ#-^3 9. 4 1. 4 3. 4 5Xfi 

M^^oTVN-cti j:v\ ^yt^m. p 

^i-^:: i!^Si^>g-efe^o ;2^8a^*©ia^iJ^c)@a^ij#-^3 7. 39. 4 1. 43. 

4 5 4 7 tCfBtt bfcT ^ 7 mMiM^m^m^^-^ 38. 40. 42. 44. 
4 6Xfi4 8 ivilS<feUfclt£ia?iJ(D'[ff&^^iJ^i--5r. ^icj; ^9 3S^/c^:>'°7-r-^-- 
^Kf+L. ^tLb^.^V^T=I^^i;^^=f (Montipora sp. ) c D N A^^ 

(2) T^^g^coDNA 
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(a) JLlt. (b) K^irmBM^=^— y^^ir^nNAT^^m^fhti^o 

( b ) Mmm-^ 1 iz.m^(Dr ^ / mMmi^:^\^^x i hmm(DT ^ / ^^^^^^ 

(b) td^i-DNAts^fc^tf p3|^So 

( a ) 2 i^mm(Dm.mmn ^^-t d n a 

*fc. JblBbfc (1) \^m^Vtc:=^mm(Dm&M (mKO) (D^Mi^Sl^M^ 
3— Ki-§DNAti:2^^§^®t5|gF^-efe^o 

Fi-'5DNA<D*#:^(li UTf*. SlTcD (a) Xf* (b) 

(a) @B^lJ#-^3 7, 3 9s 4 1. 4 3, 4 5 4 7 J;i|E^<Z)T ^ 7 MMB^lJ^ 

(b) iB^IJ#^3 7. 3 9. 4 1. 4 3. 4 5 Xi^t 4 7 iZ.m^<DT ^ / MMm^ 

J^Tc^ (a) Xft (b) tC^i-DNA^^fc^(f &tbSo 
( a ) ia^y#-^ 38. 40. 42. 44. 46 Xf* 4 8 ^-|Bic<Z)i^^ia^lJ^^i- 
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SDNA ; 

( b ) @a^lj#-^ 3 8 , 4 0, 4 2, 4 4. 4 6 Xf* 4 8 };ItBic(0±^Xia^lJ^-*5V^ 

< (iiid^b 1 ofl§. u< 5 juim^^s^-rso 

SU. — ^fflV^fc/i^y p« 7— (PGR) icj;oTM5t 

f 

^it. m^LWM^^Mm^&. '^M^v ^ ^^^^ PGR. mm^- 

W^]k.\'£^ Molecular Cloning: a laboratory Mannual, 2"'' Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, MXJ^lCl Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) l^fBife 

(3) :^mm<Dm.^i^^^^ 
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;^ • -=?/U'hv'a:c=.5/:i'' • — "ifsl:^-?- (Bacillusstearothermophilus 

maltogenic amylase gene) > y^'f'/Vy^ ♦ y <Jr 5; ;^ a T5^' — ^^"^-^^ 
(Bacillus licheniformis alpha-amylase gene) ^ ^"^^/V;^ • X 5; n y Jy-'y T"^^ 
'BAN T^^' — ^iififK-f- (Bacillus amyloliquefaciens BAN amylase gene) x 
/^^?vy^ '^y^^Vy^ ' T/^;^7 y 7" c v^T — -e'3&^^ (Bacillus S ubtilis 
alkaline protease gene) t> U< fi^-^^/V:^ • ^^^/PJX • ^i^vi^^''—^^^^ 
(Bacillus pumilus xylosldase gene) (D^ti^—^ ^ '^fcit.y T ' '7^^(0 
PR^b< }*Pi,7°n^— ■^^-^(O lac, trp ^L< tac 

T-1 (^:^ 9 lyMBFf) ■f'a^—di. *fc{iT7^V !^7^/^>^ 2 ^mSB 

Fy ^T'n^— p 1 o:rn^— h iJ^' T :7 r • ;^ y jJ^/i^::^:^ • /jf y ^ 

ADH2-4C ^f^if:dS#tf ^jt^So 

t p i A:7°n^— i??/^if^S$3§^ 

^fc:(i*®^^(iIoV^T(:iTP I 1 ^5? — — i5?^L< {:iADH 3 ^5^— 5:^- — 
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:fy — t\^Xi-±. t K o I- iJ'V ^ — € (DHFR) ^fcfiv-y^f-^^ 



(4) :^mm(Dm^«mmi^ 
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^m.m}mm(Dm ti.xi'i. hek293 mm. h e l a mm. cos mm. b 

^lEBJ3&;5S^if Mx.it. y ^ u^4±:^ • ± U tTv-cc (Saccharomyces 

cerevislae)^fc{if-5'::^ • (Saccharomyces kluyveri)^ 

^(DMMmm(Dmit. ^-^M. Wf]x.itT:^^/u^/i-y., =.^ — uy.^^, 

V ^j^. ^fcfi b y =^T^/i--^\^mir^mmxh^o ^^mmt b-c:^^yt0^^v^ 
;vy.:^%^mm\^^Mxi^x%^mmf^^±M'¥\^m.^x.^-( 7\^y^^^^ 

X^ ^ ('^^IXL{^^ Baculovirus Expression Vectors, A Laboratory Manual ; 'BiX^ 
h 'y°n Y=x — /uX • :t n v^— ^ Bio/Technology, 

6, 47(1988)^t^tB^)o 

(Autographa calif ornica nuclear polyhedrosis virus) ^^^V"* 5 ZLb'A^X'^ 
^^mmt LTf±, Spodoptera frugiperda (D3^MMmX^^S t 9. S f 2 

22 



wo 2005/054464 PCT/JP2004/018437 

-N'cz^n.r/K ^y^^) a.— 'Z^yi^-y^—^^-y-Tl^ K-;«7>'/-^^— (W. H. Freeman 
and Company), — 3 — (New York) , (1992)], Trichoplusia ni O^P^^BJja 
•X?fc^H i F i V e (-Ti/tf ^^v?cIlVi±^)^^^V^6r i;5Si:^t^o 

§r^ii»Mi-a{^{*, a^oseKo^ii. **a^&^^v^tL(^j:v\ 

— ;^^(D^'>^>^^;^V^fc|^^:^^^^^^ n-^ ife, S-Sepharose FF(7 

T/l'-^v^T%hM)#<^I^v'>'^ffiV^^c:|#^;^-^3S^i57 n-x' h :7 ^ — 

i 
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— -efi^ TpNEOj (p. Southern, and P. Berg (1982) J. MOl. Appl. Genet. 1:3 
27) ^ TpCAGGSJ (H. Niwa, K. Yamamura, and J. Miyazaki. Gene 108, 193-200 (1991) ) ^ 

rpRc/CMVj • (-r >- tf h n <f ^|±^) , rpCDM8j (-r h 13 <f ^i±M) t^:^>. m 

■m^^l^ ^Xi-i^ TpRSSOSJ , rpRS304j , TpRSSOBj , rpRS306j , TpRSSlSj , 
rpRS314j , TpRSSlSj , [pRS316] (R. S. Sikorski and P. Hieter (1989) Genetic 
s 122: 19-27). rpRS423J , rpRS424j , rpRS425j , rpRS426j (T.W.Christians 
on, R. S. Sikorski, M. Dante, J.H. Shero, and P. Hieter (1992) Gene 110: 119 
-122) t^if^mM^m^^hn^o 

^ffll^x BalbC-3T3 IfflJI^, NIH3T3 |fflJ3&. CHO (Chinese hamster ovary) #flJ3^, HeLa Ifl 
JiSs NRK (normal rat kidney) iBJiS. rSaccharomyces cerevisiaej ^ if CO^-ft^HI^ 

-^i^BM (E. coli) ms^t^if^^mir^:Lt7!)'^x^^o ^—(Dm^m^^o) 
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-yV 09) ■^m^MW&m. (ATTO y^v^^/W P« — v^T^:?-^^ if — ) fiiE^m^'^X 

—i^B ^^^m^ir^m^.^^^h. m±mm^mAm^v\^\ lExLmw.m^^m'r^ 

fiKft. la^BtM::'^^;^;^^ 5 4 8 n mTfc «9 . 5 5 

9 Txxn.X^^Z.}ii)^h. Mj^^5 3 0~5 5 Onm. 5 0~6 0 Onm@^(Z) 

c CD tr7^*Pi-^ ^ j; !9 mnw^T^f. m%fii'^%^^m.^mm%xmm-c 

%fz.. 5>^PBl(^t@5:j^.^^4>tlf-r^^i£(7:)-oi! b-r. FRET 

^S^e,tbTV^So FRETT-f*. -^ilx.}*. O^^feSSKi: b 

TcOi/T^:^3feMeK (CFP) T^l^iibfcm— ^— ©^^MS®^ 

UT<D^^:^^MeK (YFP) "etlll5Ufc^z:(D^^i:^*#$-frSr irfvij: 

^^ (YFP) -^T ^^•^^—ii^'^h\^x'(^m^^. ^^T'^myt 

sea (CFP) ^ K-^-^^i LTf-^^^ii, M^^r^l-CFRET (^^^B^ 
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■:^mm(D'^%W^'^'BLX^-^mm.^'M.\i.. FRET (:^3te*B&^-tv^d^— 

(Dmi^i^ K-^-:^^M i: T :^ v^ ^tfts^^^i- 
(FRET) O^iS^s^C^iir^r. i:$s-e^5o 
(6) :^mm(D^^y h 
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* 

M#Afi KO- 1 ^i^xvf^^mmmm.'^^ (prset b) (iai^<2^§swo 03/ 

5 4 19 1 ^<2^f&fCfSii(D KO-1 — Ki"^ DNA ^^-T 6^?!^^ ^ — ) T^;^^ 

M^A^^-f ■^-^^v^T^Tofco Kojtffi!l^{cm^o 

mm^^A ^ titi^^^&.^^mm t ^nm^t^ h (o ^&^^to tz., dna 

y ;if— if DNA »f>T-^o;^^ C^l^ DNA co^m^ V ^^M^^ii^^m tT^tii^. ffi 

(1) ^^-r-^— (75 5' y ^-^'fti 

100 /iM 7°^^^— 2jul 
10 X T4 polynucleotide kinase buffer 5ul 
100 At M ATP 0. 5 ju 1 
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^WyK 41. 5 /i 1 

T4 polynucleotide kinase (10 U/ ju 1) Ifil 
KllR. F13Y 

CCAGAGATGAAGATGAGGTACTACATGGACGGC (ia^J#-^ 5 9 ) 
V25I 

CATGAGTTCACAATTGAAGGTGAAGGC (ia^IJ#-^ 6 O ) 
K32R 

GAAGGCACAGGCAGACCTTACGAGGGA (SB^'JS-^ 6 1) 
S55A 

CCAATGCCTTTCGGGTTTGACTTAGTG (@a^lJ#-^6 2) 
T62V 

TTAGTGTCACACGTGTTCTGTTACGGC (ia^lJ#-i-6 3) 
Q96E 

GAAAGGTCGTTGGAGTTCGAAGATGGT (@H^IJ## 6 4 ) 
F102S, A104S 

GAAGATGGTGGGTCCGCTTCAGTCAGTGCG (ia^IJ#-^ 6 5 ) 
C115T, E117Y 

AGCCTTAGAGGAAACACCTTCTACCACAAATCCA (@B^IJ## 6 6 ) 
V123T 

CAAATCCAAATTTACTGGGGTTAACTTTCCTG (@B^!j#^ 6 7) 
V133I 

GGCGATGGTCCTATCATGCAAAACCAAAGT (iB^O*^ 6 8 ) 
S139V 

GCCGATGGTCCTATCATGCAAAACCAAAGTGTTGATTGGGAGCCA (iB^!j#-^ 6 9 ) 
T150A, C151S 
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GAGAAAATTACTGCCAGCGACGGAGTTCTGAAG (@B^!j#-§- 7 0 ) 
F162Y, A166E 

GATGTTACGATGTACCTAAAACTTGAAGGAGGCGGCAATCAC (iB^lJ#^ 7 1 ) 
Q190G, F193Y, G195S 

CTTAAAATGCCAGGAAGCCATTACATCAGCCATCGCCTCGTCAGG (IB^IJ*-^ 7 2 ) 
C217S 

, GATGCAGTAGGTCATTCCCTCGAGCACCACCACC (ffi^lj*^ 7 3 ) 



(2) .-^^^^APCR 

5' V >'Mit-7°9-('^— 

template (KO—pRSET B) . lOOng 

10 X polymerase buffer 2. 5 1 

10 X DNA ligase buffer 2. 5^il 

2. 5mM dNTPs 1 /z 1 

polymerase (pfu) 2. 5U/ 1 /j. 1 

Taq DMA ligase 40W fJ- 1 0. 5 ^ 1 

•f-—^/]^-^^ ^ ^ — GeneAmp PGR system 9700 Vfz 

1) 65°C 5 min 

2) 95°C 2 min 

3) 95°C 20 sec 

4) 52°C 20 sec 

5) 65°C 8 min 

±|B<7)3) ~5) ^25-^-4 ^/]^m^ Mir 

6) 75°C 7 min, 

7) 4°C hold 
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(3) Dpnl^a 

PCR#(Di^:/://w^^: Dpni ^lul ljaK.X 1 mm4 >^=¥^^— b VX'Tiy 

(4) ±mm^(Dj^mu^ 

Dpnl mMW:<D'^^^-^/U^±mM JM109 i^Jf^K^^UT^M^A^fD KO-1 



(5) ^^f^^'fb Kusabira-Orange (mKO) COTS: 7 ^lE^'J 

ll#g(Dy (K) ^r?Vi^=-^-y (R) (C, 13#@(Z):7 3^c^/V7'^:=^>' (F) 

^^nv-iX (Y) 25#g(7?/^!;:/ (V) ^^yn^i^:/ (I) {C, 32#S<Dy 
(K) ^T/V':3f'-:/ (R) 55 #g(0-fey^ (S) ^T^^^' (A) \Z.^ 62 
#g(Z)M/:^^:/ (T) ^/^y^ (V) (C, 96 Sg(Di^VVi57 ^ (Q) 5: 
ly'W. (E) (C, 102 # @ C> 7 :=^/lxT ^ ^ (F) ^ir y (S) 104#@OT 

(A) ^-fey^ (S) tc, 115#@(Diy;^7^'f (C) (T) tel. 

117#@(D:J^VVi?? S; (E) (Y) {^1, 123 # S (Dx-^ y (V) M/ 

(T) ic, 133S=@<^/^y >^ (V) ^4 Vrxy( (l) ici, 139#g(D-fey 
^ (S) :^^^yi/ (V) \Z.^ 150 #g<D M/:^::^>' (T) ^T^:=^>' (A) 151 

^ (C) ^■fey>' (S) 162#S<D:7ct:=i/kT9^>' (F) 
(Y) icl, 166#B<DT^^i/ (A) ^1^^ (E) (31^ 190#Sc7)>:f 

/l^iJ^S:^/ (Q) Sri^'yi/^ (G) 193 # g (D 7 :=:/UT ^ ^ (F) ^^dv-^ 

(Y) tc, i95#gOi^~y (G) ^-fey^^ (s) 2i7#@(Dix;^'x^:/ (c) 
^■fe y :/ (s) ^c:s^§ttTv^fco ^ ^>J2: Kozak ia^ij#;!jp(Dfci?) 2 # s (d^ y (s) 

(^tui-^^y^- (V) ^^AUfCo ^<7)^^f2is:^mKO ^ bfCo mKO <D T 5: y ^ffi^lj ^ 
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i^mM^^^^X mKO His-Tag ^#^JB bfcSfiW^^&tC J; !9 ^^^-fr, 
Ni-Agarose V^T|#^ bfCo 



mmm 2 : m%m^(Dm^ 

20mM^^SS, 50mM HEPES pH7. 5 V^-CM;^-^:^ b/V^SlJ^bfCo 

h7l-<Dif—t^(Di$.^'0^/um.yt^Wli^fYMl^tCo mKO -Ci* 548nm tJl^ 
i!iZ(0\f—^^m}^b^1. 500nm {C^Dit^M;^^ 0.0025 i: ^'^^ ct 5 
|BO^W^S-e#f^bT^ 500nm -T?|gij^bfcH#<D^^^^:^7 h/l^i: 590nm iei*3tt S 
ct ^BM:^^:^ h/^^M^ LfCoDsRed(CLONTECH) trlH^t^ 500nm iZ-^if ^ 
0.0025 tf^^ X ^ i^VXW:^:^^i^ h/l/*SiJ^U. DsRed (Dft^HZ^^ 
0. 29 ^ bX mKO Oi^lR^^i^J^fCo 

w^^m: Is mi Rij^m 2 i^^-to ^ 1 ^-fi^ ai^<k^§awo 03/54191 













7s.ymm 






KO 


548 nm 


561 nm 


109750 


0.45 


217 




pKa<5.0 


mKO 


548 nm 


559 nm 


51600 


0.6 


218 


^m14^ 


pKa=5.0, 



t 



mKO SeW^lg^ 150mM KCl, 50mM HEPES-KOH pH7. 4 bfCo mKO (D^^M.^ 

ffiV^T 25,000rpm, 22 B#PHlig>iL^ LT. mKO (Dgi^llXte:^ (548nm) #3^0 540nm <D 
M^iliJ^ bfCo ^ (Omi'^l^^f)^ h mKO (D^^Mlt 28 k Da ^ ff ^ ^ tifc (El 3 ) „ 
rtbfiT 5: y mia^lJ;0^^i^|l!l$tl.5 26kDa t mt—^Vs mKO bT# 
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KO *5 j;D?mKO © Nt^^Jc:, Yeast ^^(D cytochrome oxidase f-:7"^^5/ h 4 
(D N 12 T^ym (MLSLRQSIRFFK) ^i^M HeLa m^(D ^ h=^l^ }^^VT^ 

^thtc (IEl4)o — mKO h =^>' V V TK^ — ^T ^ 

fifzL (05)0 



5 : ^%m^<Dmti^ mKO (D^^f2^(DjtM 



(1) '^**A 

mK0 .(DT5: ySISrg^U.mKO ^ f^M^cCofc^^fe^tt^^^o^^MfiSOftM^ 



^iJ'^— (pRSETb) tC;^^ 



ATT^^-f-^ — ^tjt>V^-t: PGR tl^TofCo PGR (^^v^fc:7°^^ 



(a) 1/7^-^— ©5' y ^M'fk 
100 /i M primer 

10 X T4 polynucleotide kinase buffer 
100 n M ATP 

T4 polynucleotide kinase (10 U/ /i 1) 



2iil 
5/il 
0. 5/i 1 
41. 5^/ 1 

1 M 1 



37°C'T? 30 ^/^n.^— f Lfc 



(b) ^-^.^^^APCR 
5' yvm^k^^-r-^— 4m 1 

template (mKO— pRSET g) lOOng 
10 X polymerase buffer 2. 5 1 
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10 X DNA ligase buffer 



2. 5ju 1 



2. 5inM dNTPs 



polymerase (pfu) 2. 5U/ p, 1 



lixl 



Taq DNA ligase 



40U/ M 1 



0. 5 ju 1 



^i^ffizK'cif 50 M 1 ^-rso 

^ ^ — GeneAmp PGR system 9700 bfCo 

1) 65*^ 5 min 

2) 95°C 2 min 

3) 95°C 20 sec 

4) 52°C 20 sec 

5) 65°C 8 min 

6) 75t: 7 min 

7) 4°C hold 

3) ~5) ^ 25 f-'Y /I' 

(c) Dpnl^S 

(d) i^icjii^-^off^Kfem 

Dpnl mM^(D'^ly^;l-^±mm JM109(DE3)(3:5f^®te^bT^M^A#(^ mKO 
( 2 ) mKO ^Mf*(^T 5: / MB^^RiS^S J; -O^^^^fe^tt 

m»J^{;i{*,^^^^^^lt F-2500 (HITACHI) ^^>^ UfCo S^M'J^i-fii^?^ 
3t^-^tf U-3310 (HITACHI) bl^Co 
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mKO <D 70#S y (P^^S/;^-?^^ ^ (C) \Z.^ 160#g(O/^i;i/ (v)^ 

T:^^<'7-^''^W. (D) \Z., lQ2^n(D^^:^=-iy (M) ^n-Yv/^ (L) 176# 

g(D:7ai^/^T9^^^ (F) (M) \z.T % J^mM:'t^:Lk\^i:,^ . 

(He. 7)0 10000 -C\ o. 27 i fi:ofz.o 

(ii) mKUV-2 (T ^ / MiB^IJ^iB^lJ#-^ 5 i^l^ MMtm^U 

niK0O65#@(DiX^-7^'f (C) (G) tC, 70 # i y (P) 

^^^Viy^^ (G) 160#@(D/-=?y (V) ^T::^^<'7^^^W. (D) 176 #@ 
(^:7^^/^T^^;x (F) (M) (CT^ yMtt^i"-?)^ itCJ: ^9 x 469nm 

t^l^^t:*'— ^^^t^. 322nm tcMjiBcD ^ ^^oW^^3tS&K.i: ^^ofc (HI 
8 . 9)0 12500 -t?. '^%(0-mirUmt Q.2 t ofCo 

(iii) m-^'B.%^^W- mK0-FM32 (T 5: / ^ia?iJ^iB^lJ#^ 7 \Z.^ mSiB^'J^ 

iiiK0(D65#@<^->;^'X^>' (G) ^T^^i^ (A) 70#SO7°ny>' (P) 
^^^y ->:/(G) iClT^ ^9x506nm \Z.^%\f—ii^^W-ib.A9Zvm 

\z.mm.<o\f—-!^^n-z>m.-^^%mn'M.tfi:^tL (mi o. i Do ^^^vm^^mi. 

27500 0. 44 ^ /^olTco 

(iv) 5!F'fe^3fe^M{* mK0-F90 (T ^ 7 @iiB^lJ^@H?iJ#-^ 9 mMMn^W. 

^|J#^ 1 0 ic^-T) 

mKO (D41#N(D7^;^^^ (M) ^a-^rv^^ (L) Jc:^ 49#i(Z>y v':/ (K) ^ 
iJ^VViJ^ 5: (E) \Z.^ 69#@(OT;^=¥=:/ (R) ^Vi^> (K) tC^ 145#g(0-fe 

(s) ^fy:7'h:7z^ (w) i85#S(Z)y v^^' (k) ^^v^^^:^^^ (e) 

4 

(e:, i88#@oyv^:/ (K) ^i^Vu-iJ^ ^ (E) tz:. i92#@(^-fey^/ (s) 
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:^y<9^>^m (D) }i<lT ^ y mm^ir ^ ^ t ^ 10 . 582nin (31^^ ^ ^^t). 
mm-i 25000 -t:\ ^^cD»^i|X#(* 0. 05 t fi:^f^o 

6 : m^h:tl^ly^^'^(D 2 mKO (D^^f^cDf^M (HtPHmilPJ 

y ^' (p) ^T^/ mam-r -5 ^ i: j; (9 . 9^mmm<ii^<^xm^myt t 

(1) ^M*A 

=fTofc„ ;^^^#A{* mKO Abfc;k:j^«^m-<i^i5f— (prsetb) i^^mmm 

Xzfy^-^—^hh\^^X PGR ^;6^(tSii:(-J; «9^TofCo PGR (i.^ V^fcl7°9'< ^ 
— 5' ilijco y ^mt^^TofCo 

(a) T'^-f-r— 05' y ^^'fh 

100 /iM primer 2/^1 
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10 X T4 polynucleotide kinase buffer 5/zl 

100 ;iM ATP 0.5^1 

^07ic 41. 5 At 1 
T4 polynucleotide kinase (10 U/jul) 1 Ai 1 



(b) .^MM^XPCR 

5' ]) ^mih-^'^^'^— 4u.l 

template (mKO—pRSET g) lOOng 

10 X polymerase buffer 2. 5/zl 

10 X DNA ligase buffer . 2.5^1 

2. 5mM dNTPs In I 
polymerase (pf u) 2. 5U/ 1 

Taq DNA ligase 40U/ nl O.Sfil 

^M;^-Ct|-50Ail t-t^o 



i^—- e/l^i^^ i?- ^ — GeneAmp PGR system 9700 -^^M l^f^o 

1) 65°C 5 min 

2) 95°C 2 min 

3) QS'C 20 sec 

4) 52°C 20 sec 

5) 65t: 8 min 

6) 75°C 7 min 

7) 4°C hold 

3) ~5) ^25f-^^/V 

(c) Dpnl 
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Dpnl mmM(D'f->^:;^/l^^±mM M109(J)E3)KmW^^VX^m^A^(D mKO 
(2) mKO B#rafe3g^m#:<D)||^lf 

ifM $ tLfc mKO cD^M#:f:i4^^iB^iJo^f W iei J: !9 ^ 49 # i (D U (K) ^ i^'' 

(E) tc, 7o#@(D^ny^^ (p) ^i^^^yv:^ (g) je:, i85#i(Dyv' 

(K) ^^^m (E) iC, 188#i(Dy v?^^ (K) ^^Vl^iJ'^i/^ (E) t^. 

i92#S(Diry>' (s) ^T^^<9^:^^ (D) ic, i96#@(D-fey^^ (s) ^^^y 

'^ytt:^U^^i:^-^'^yt(Dit(DMt^^'^^&&M-V^^fz.o ^(OmKO 70 
i^^Vi^l^ (G) tCS^$ttfc^^{*^mK0-FM9 t b/c (T 5 / SiiH^lJ^ia^lJ#-^ 

1 3 ic^ itSBB^iJSrSB^J#-^ 1 4 {c^i-)o 

-fe y (S) (Cl«m$;h.fc^^#:^ mK0-FM3 t Vtc (T ^ 7 «^ij^ia?lj#-^ 1 
5 iZT^ b. :^SiB^iJ^ia^'J#-§- 1 6 \z.^ir)o 

(C) (c:g|^$iLfc^^f^^mK0-FM20 i: b;^c (T ^ / ^iB^U^iB^iJ 

1 7 b. i^&mm^mmm^ i s ie:^-r)o 

h 1/:^=.^/ (T) {e:e^$ttfc:^^^^mK0-FM24 ^ bfc (T ^ / ^IB^U SrSB^iJ 
1 9 i^^l., :^SE^lJ^®a^iJ#-^2 0 (C^-r)„ 

t 

(V) ^^:M^$;i^fc:^S#:i^mK0-FM14 i bfc (T ^ 7 m@B^iJtrlB^O#-^ 
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#23 m.mmn ^gB^ij#-^ 2 4 }c^-r).o 

##2 7 tll^b. :^Kia?iJ^Sa^U#-i-2 8 Ky^-t), 

^|J«-^ 2 9 ic:^ :^Sia^fJ^ia^iJ## 3 0 ic^-t-)o 

^ix^^tKD mKO B#^1Sig^^#:tO||iJ^f*:^li® JM109 (DE3) t?^?! ^ -lirfc U ^ >- 
tf:^^' b:^^M6K"e*5r/^9:d^ in vitro h 7 I/— 3 >'v-;^7^ A PURE 
SYSTEM CLASSIC MINI h AW^M) blfco izmMX^ (DM^lt^^ 

— ^-trfe^l^J 500nm ^ < :^l/>'v^^7fecD®Mt°— iS^-t^fe-S 548nm 

i^f* 509nm. :^ l/^v^:^3fe(^ i^' 560nm "Irfco fc (HI 1 6 . 1 7^ 18, 
19. 20. 21. 22; ^th^M y =^fH(Dm.^-Vmm) o ^^^^10^1-?*^^^ 
^^i^f+ F-2500 (HITACHI) ^^mX^fCo ^^Cli^F^Ti^if ^c^c^S eK^^^ilf^fi^ie: 

^^^ly^bfco SSK-a^^B^MfilB^Wi: bfco ^Oii:mtc:ATP^ce^<z)^>'/N°i^ 

-eBSOnnKDMl^^^iJ^ h/^^?|ij^bfc: (1123. 24. 25. 26. 27. 28 )o 

m'^yt(Dm^^°r-^^^^^ ^OOnm ^;tW'^i;'^^0®^3fc°— ^-^^^^ 548nm(7:)ja 
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:^^^ofc (m 2 9)0 

inK0-FM14 <D N M^Zi Tau ^—^^ }} >f£ iC^^ l^Wi^hWM-^^Um 

^31 iz^ i^^iB?ij^ia^ij#-§- 3 2 K^-T) ^mm^^mm^^^ ^ — pcdnas 

(D BamHl-Xhol f"^ hi^-^y"^ ^—^^^^^VfCo ffM^tc^^ ^ Poly feet (=3r 
T^ly) ^fflV^T HeLa-S3 Mi^at^^^A bfc^ Jafs^^^A 23 m^m^m^ 
'^Tb^ibmSS (Hanks' Balanced Salt Solution) ^^StCg^ UT-f P« — v^^i^'^ 

^fc cms 0)0 mM^i-t IX-70 (OLYMPUS) ^fflV^fCo ^^^^^tB^^fci^t^:. 

Ml^B^^/l^iJ' — {i470DF35 (OMEGA), ^ — HQ525/50M (CHROMA). i5^' 

4 ^Vi^ ^ ^ — 505DRLP (OMEGA) ^>^V^fCo :^l-'>'>^-fe;?fe:5)-^t±iC0^cJe)(;i. 
/ViJ' — }±HQ500/40X (CHROMA). ^ /l^i^^ — 0G550 (OMEGA). 

^^^i-i Q530LP (CHROMA) ^ffl V ^fCo 



( 3 ) mKo mmBM^Mm^ § <DiEw 

V =i>'lf'r:y h mK0-FM14 liSK^c3^V>^^^^fi^lt UT. 
mK0-FM14 SSM^^^ l/^v^-fe^^^i>(^^^3S-fe ^ ^^^Ct S i^^^H^ 

Ufdo loow (D^-fey ^'/i^;?' — ^ag^l^X. 5tv ^ y = 

l:f■:^>' f mK0-FM14 mUWi^MMl^tio y — 546DF20 (OMEGA) b 

T. fiP,lttu^(7)^Il5l^^i5^ h/l^^ai^L. 548nm 0#ijX»MgT-r ^:0^^p-<fCo 
S^HXay^i^fiiT-^^ti^ti- U-3310 (HITACHI) bfCo ^(Dl^^. n^h^w- 

/V^C^V^fcy =I>'t*■:^:/ b mKOMSScT:) 548nm (^^i|Xffl{i^{liU^^;^!^ofCo 
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bT y =1 ^ If -^^^ b mK0-FM14 548nm (D®i|Xijt{iffi'(i(C'f6T b/Co b 

fc (1113 1. 3 2)o mKo-FMi4 mBMi^m^m^yt^mMir^^tKx 

^To ^f-N mKO-FMU Sea^fcf^ mK0-FM14 SSW^#;fJObfci^j(D:eiS^fc:$tt 

(D^'^^^^/l^-i-^:^. t:d^'V^ mK0-FM14 (D N BDNF (brain 

derived neurotrophic factor) ^M-a bfc®-^® S Wat-fe^ (T ^ / WH^O ^IB 
?!J»-^ 3 3 b. :^SiB^!j %iB^J#-^ 3 4 ) ^ pEGFP-Nl (clontech) 

hS^<^ — ^^'=^>'^-^EbfCo a^^i/b (17-19 Bg)<DJ3^fr, fc^V^ 

{i^^ 1-3 0 i 5^ b (Dfr^^^j; «9 mmMT-^smm m lo i2E:5^) ^^tm bfco 

35 mm (DiS*M(0^®iC»® bfCo 2-4 ^lfflJ8S/cm' i: b. :z.ti 

h(DmS^^fn^m.(D^m\^^^^^^ 4^IM^jfc-?f*5j;-a^ N2-supplement (W^lH 

mt^^ 6-7 P a (DlfflJS&^C^ bT 35 mm (Dm^ML 1 fc^ 2-4 ^ u J^(D 
DNA ^ y Afe^d j; V) 37 ^T 30 BDNF— niK0-FM14 ^JSatiK^-^ 

mbfc^^^>'/■^:^'^^^m«T^mb-fe(D^'^t:^iiS-r^^^^-Jlv^fco ,m 

-fe^^ i/-:^/^SIjS2 490DF20 (OMEGA) 10%|^^ :7 ^ ^5? — tr^* b <0 

-^/l^^thl^^/PiJ^ — fi535DF35 (OMEGA) ^^V^fCo ;ri/^v^-fe 
:^^>^^'-^/Hg]^B(ifi 546DF10 (OMEGA) ;ri/>'v^-fe^7fev':i^^-^/^;jtJ±l7 
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^ — i-i 595RDF60 (OMEGA) trffiV^f^:o ^4 1/ ^ ^ 9 — 505DRLPXR (OMEGA) 

(D^^. 550DF30 (OMEGA) ^^ffi UTSSV^i^-fe^-C::^ Wi^v^fe^^ticO^^iife ^ii" 
fCo :^Uly-J^%-y^^'rJ\^/m.-h'^%iy^^'^^^(D)A:, (Ratio) -h^h^^^X^V —^f)^ 
hW&^M^<D BDNF— niK0-FM14 <Z)Sti]^ta^ Ufc (HI 33. 34)o Il|34(De 
^PPf^ BDNF— mK0-FM14 f)^y —'^U^^^h^U.^1Q.o:>^^^\^i)^oX^Wi\^X\^ 

CaspaseS SttSiJ^:7"n — :/ 

^■^P^ FRET ^^on\'±'p-^i:< t h—Wtt-^-mW-X^^^^Xh^o (A)^»i$: 
(&)• ^ 2if$ (m) (7)|a.^-a-:b^i: (HIS 5 A) » 2 (#*{$) ^^feSieSMiCy 
^ e W mKO (Dm^-a^t^iirf* ^1 iJ' — ^ ^ 5 o '^'ll x. f i\ 2 ( S ) 

i2a#: (m) (Dm^-a*:b-^fi4<y-^— (Oj;5(e:3S/.fioTb^5-i:^s%;tf3i^ 
5 (m 3 5B)o ¥»ft::^7t^eKniK0 ^ 2 MiCy J* MiCy (D^^fe^ 

Y t mi (Dm.^:^^^ Y;v\z.mMi)^-h^ft.^. j^#^^v^fc FRET (^3fe 

Slijjfe) m&^'^-^X^^ (1213 6 )o ^Z.X\ MiCy ^ mKO ^ 
Caspase3 Op.|i^iH^!J'X?fe'5 DEVD (Asp-Glu-Val-Asp) ^^Ayfc y :x;«7— -Co/^ 

(T 3: y Mia^iJ^iB^ij##3 5i;i^u. i^SiB^ij^aa^ij#^ 3 e^c^-f). 

CaspaseS 5 P ^J^^-IB^lJCD-^if ^ FRET IJI j: «9 SlJ^UfCo 

( 1 ) in vitro X(D CaspaseS ?S'|4S!J^ 

MiCy-lxnker-mKO ^klM^^^-^^ ^J^^pRSETbO BamHl-EcoRl f" 

hici^^'^y ^>'y^bT;';:lifi JMl09(DE3)(e:^3Ei,$-^fe:o y ^:;^7 — (Dga^ijf* 

GGSGGDEVDGTGGS (Gly-Gly-Ser-Gly-Gly-Asp-Glu-Val-Asp-Gly-Thr-Gly-Gly-Ser) 
^ffi V^fco ^tbtp b 9 y h ^ MiCy-DEVD-mKO ^ LfCo bfc y =t ^ i^'"^ 

^ h Ib-a-S e Ni-NTA T n — ;^ "trltS b fco If® L fc y =i 1'-^ ^ h M-o-^ 

42 



wo 2005/054464 PCT/JP2004/018437 

6 K^-fe yr^v!7:=^ G-25 ^ a -e<f /^^ii^trV ^ ISOmM KCl, SOmM HEPES-KOH 
pH7. 4 'MWi^^^ V yr—W^ t-fCo?&'l"4?l!)^i^(i y =2 l^^^:y Y Active-Caspase 
3 (MBL : BV-1083-9) ^.^V^fCo 2 OmM HEPES-KOH pH7. 4. lOOmMNaCl, 0. 1%CHAPS^ 
10% sucrose 'mUM'^.^^) ^^^tf"^^ VB.-^WU%.^ Img/ml ^C/^^ J; 5 bX. 
y 3 h Active— CaspaseS ^ lunit ;tlP;^T 30 3 BtPHlH^S^iirfeio S 

J^;tui:^i^?m<^Si;&l^<D^3fe^-<^ h/^^440nmt:-Sb®bTii^bfCo 
:^3te^5fe^^fh F-2500 (HITACHI) ^^ffi UfCo ^(Dl^^^ CaspaseS ^;!]P^ 
FRET :OS:Jo^oT mKO 0^^t;°— (559nm) ;aS5itb-CV^^ :^;tjq#tc:(i ]J 
— (D-^iffie: FRET CD^If^iC j; (9 mKO (D^^ iJ^ (559nm) M^b. MiCy 
"^^y^—^ (495nm) (OTf-hfii-^tz. (|ll3 7)o 

( 2 ) in vivo -Cf^ CaspaseS ^S-ftSU^ 

MiCy-DEVD-mKO ^liji^ilfflJ3^T^OB?a^i5' pCS2+<^ BamHl-EcoRl V\Z.^ 
:7'> ^^'^•'bfcio f^mVfc^i^ -^ — ^ Polyfect (^^T^^) ^>ffiV^T HeLa 
-S3 iWISi^litfK-^-^A UfCo ati^^^A 24 mmm^^^^-^^ h 500ng/ml ^ Fas 
Iffii^ (CH-ll:MBL). 10 n g/ml ^ ^^^iy ^ HBSS (Hanks' BalancedSalt 
Solution) 'mm^M^\^XT:^h — -^:^^m^M^. CaspaseS ?gt4S!|^(^-fp«—i^ 

il$^^{*IX-70 (OLYMPUS) ^m^^fCo ^' /V^?? — }^ 440AF21 (OMEGA), 

^ d ^ 5^ ^ 3: ^ — 455DRLP (OMEGA) ^fflV^fCo ^^ti^ ^^^T /V(D^mi^ 
480ALP (OMEGA) <D :7 ^ /l^^ — ^il UT;^7 ^ — 3CCD ;?< ^ ASHURA(^t:2:7]^ h en X) 
't?^TV^, Green ^--^/Vt? MiCy O^^iXi^'-^/k^. Red ^/^/l^t? mKO (D^ 
yt-y^^-t/l^^^Wll^fcLo ^(DW^^ HeLa iBJi&T?(OTxJ>° h — (il#V\ CaspaseS 
:^^'l!^'mh^thXmA7tB^(DmmM'>^(D]) ^y:fy—:A^mWT^fl. FRET ;5SMUT 
Red i/^'^/^^MST U.Green ^-Y V^/KDi/^'^/^;iS_b#i-;5Jg.^ 

^a^il^^ttyto Red/Green © Ratio (it) CaspaseS (D|S-tt^btc:#V^'fJg;T bfCo 
:^fc:. HeLaMc^T/-K j;;5M^^I^^iil^$tbfc (lll3 8)o 

> 
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(1) total RNA(DtttiJ 

(Montipora. sp) ^fflV^f^:o WMVtz.=^^>-^> ^^WlW^'^^ . 
M^" TRIzol" (GIBCO BRL) ^ 7. 5m 1 ;t)Px.'C>e^^ v^-^-Y X 1500 Xg "t? 10 

bfCo ±.m\^^ n C2 /Js/I^Jk 1. 5m 1 ^M"^. 15 bfc^. 3 

#-«UfCo7500XgT^15:^PBl3t^iL^bfCo±?t(c:-r y:7"n/-?y— /V3.75m 1 ^M^. 
15#^1^#bfc^. lO^rBltl-gbfCo 17000Xg-t?10:$>rHl3*'i>bfCo -hvt^^tT 

J — /V^ 6ml iP^T 17000Xg 10 ^^js^L^ bfdo -b?t^^T. i5t^^ 
DEPC 7K 200 ;f 1 "C^^^? bfCo DEPC tK"^^^^? Lfc total RNA ^ 100 LT. 
0. D, 260 h 0. D. 280 <7)jit^t!l^ UT RNA|g^^S!lofCo53ju g O total RNA ^#fCo 

(2) First strand cDNA CQ-^^ 

total RNA 4/ig ^-fS^^ Us First strand cDNA (D^^^ y h" Ready To 
Go" (Amersham Pharmacia) \Z.X.^ cDNA (33 n 1) Sr-n-^ L-f-o 

(3) Degenerated PGR 

-^^Ufc First strand cDNA(33/i 1) (Oo'hZiil UT PGR ^ff ofCo 

5' - GAAGGRTGYGTCAAYGGRCAY -3' (primer 1) (HB^>J#-^7 4) 
5' - ACVGGDCGATYDGVAAGAAARTT -3' (primer2) (SB^IJ#-^7 5) 

I {^-Y y . R A yjii. G, Y c xfi T. V A, c yjii. G, n a, g xfi t s 

C Xfi G, H A, T Xf* C ^^-f-o 
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PGR RjtMM^ 



3fj.l 
4iU 1 

35 ju. 1 
1 // 1 



■T^^:^!/— h (first strand cDNA) 
XIO taq y^-y'^T^ 
2. 5mM dNTPs 
100 p. M primerl 
100 /zM primer2 

^ y Q 

taq polymerase (5U/ul) 
PGR RJt^^i^ 
94°C 1 ^ (PAD) 
94°C 30 fj> (^'14) 

52°C 30#(^§tf-^c^:r^-i'-x'— (DT:=^— y ^^5^1 
72°C 1^ {•7°9-^'^—(DWM) 

±m 3 ;^ 7" 5/ 7°^ 35 f--r /^tro fCo 

72°C 7:^(^^(D#:ft) 

4°C 

I^C^#-e PGR ^^TofCo T:^^r2^y^^f/um^^mX\ 350bp ^-gO «9 l±l 



(4) f-:/i57o— ^':s.tJ«:^Sia^iJ 

bfc DNA if>t ^ pT7-blue vector (Novagen) ^—-y a ^ UfCo 

(TGI) \ZL — >bT:/VW— Jj>17-1' h-feWiJ^i^g >^;^;^^v^^ 

'^\^^xi:=.—(Di<m^^^ plasmid DNA^ItMbT^ A$ ttfc DNA llrJtO:^^ 
iB^iJ ^ DNA iX— -^^^\z. J: D bfCo # & :^fc:^*@a^lj ^^tk(D^3feS S » 
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(5) 5' -RACEife 

Degenerated PGR "Citbtbfc.DNA m)i(D 5' ftiJ(Z>ii:^iB^lJ^^^-r § fcie>tC 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
^^V^T. 5' -RACE&^frofCo ^MtX^X (1) TrP^L-fc total RNA ^ 5ju g 

dC-tailed cDNA <D— IH g (D^imKi-± 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer 3) (BB5^IJ#-^ 7 6 ) 
5' - CTCAGGGAATGACTGCTTTACAT -3' (primer4) (ia?IJ#-^ 7 7) 
<D "7" ^ ^ — V ^ /Co 

5 ' -GGCCACGCGTCGACTAGTAC-3 ' (primerS) (iB?IJ#-^ 7 8 ) 
5' - GTCTTCAGGGTACTTGGTGA -3' (primer6) (@a^lj#-^ 7 9) 

T ^ — /i^MMiytW}'^\-l^^U $ tifc 350bp (D^-^^ K^-^ ^ H^l^MMl^tz.. 

ttS U DNA Wr)f ^ pT7-blue vector (Novagen) ^— V a b /Co -K^WM 

(TGI) h^i/::^^;^- — v-a ^UT^Vl^— h-fe l/-^ a >'^^TV\ 6 

VN3 n^— (D:'^!!^ J; D plasmid DNA ^MMbT. ^fA$;i^fc DNA ifK-t^itSSB 
^IJ DNA i/— ^ ^ :y^—\z. j; U fco 

(6) 3' -RACE^ 

Degenerated PGR -Citbtvfc DNA if 3' iil^lS^^^f*. (4) (D;^^@a^[J^^T^ 
# ^tbfctf fR^StCl'ft^UfcilT"^^ ^ :^ y dT 'f'yA'^—CO PGR -e#fCo^ 
M ( 2 ) ym^L Vfc first strand cDNA ^3^1 l^t^o 
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5' - ATGTAAAGCAGTCATTCCCTGAG -3' (primer?) (ia^lJ#-^8 0) 
PGR RjtMU^ 

"T'^^^^—h (first strand cDNA) . S/zl 

XIO taq y^iyyr— 5 M 1 

2. 5mM dNTPs 4^1 
20 // M primer? 1 iU 1 

10 ju M dTprimer Ijxl 

^]) Q 35 III 

taq polymerase (5U/ iil) 1 1 

PGR 

94°C Imin (PAD) 
94'C 30sec (^'14) 

52°C SOsec mM^(Dy94-^—<DT:=^—V:y^l 
?2°C Imin 4 ^ — <dWM) 

_h|B 3 :^ 30 Mto fco 

?2°C ?min (ft^(D#;i:) 



4°C 

fCo ItM U fc DNA Wr)i % pT?-blue vector (Novagen) iz.'^^ ^— a ^ U fCo 
^tt(TGl){C — i/g ^'UT://!^— 5}^!7^ h-fel/i^ v^a :/^ftV^^ 

^V^=I cO;/^li^cfc ^) plasmid DNA^ffi^bT. A$ t^l^c DNA if Jtc^:^; 



(7) ^f^jiift-eo^e^JS 

Mb. C5^ii^il!|{i;^}J =^'dT ^^^bT. (2)-t?PMbfciFirst strand 

I 

cDNA -^m^h bT PGR ^frofco 5 7 ^@a^iJ*5 j; tJ^^:^SMa^O^@B^O^(D@a 

4? 
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^m-^ 3 7 RXJ^ 3 8 tC^f o SB^IJ#-^ 3 7 i;itB«c(Dr 5: / Mmm^^ir^m^ 

^ cocp i^-r^o 

5' - CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primerS) (iH^IJ#-^8 1) 



PGR RitMB.^ 

■y=-:y-:fU^h (first strand cDNA) 3jul 

XIO pyrobest 5/ :7 r ~ 5/^1 

2. SmM dNTPs 4 ai 1 

lOOtiM primers 1 M 1 

lOOuM =^'dT :7'^-l'-^— IjLil 

^ y Q 35 iu 1 

pyrobest polymerase (5U/ iU 1) 1/^1 



PGR SiS^ft^ 
94°C Imin (PAD) 
94°C 30sec (^'14) 

52°C SOsec (^§y-^(0:7'''7-l'-^'-'^T^— y ^i/) 

72'C Imin (r?'^^ 

_hlB 3 ;^ 5/ 7°^ 30 /I^tro fco 

72°C 7min (ft^<D#:ft) 

UT pRSET vector (Invitrogen) CO Jki^H I . ^coR I tBiii^lf-^V n — ^ ^^i^^ bT^ 
:^mWW (JM109-DE3) -e^^^-^fco ^?asefiN5l^i^(:iHis-tag;eiS#< J; 5 
=3 h^i^ h VtcCD-C^^S S Ni-Agarose gel (QIAGEN) -t?ltM bfCo tt^O 

* 
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(8) ^S^l|X#'14<^^tff 

50mM HEPES pE7. 9 m^^tB^^X^M^^^ h/^^M^\^tCo 

(COCP) -(:i^ 576im\^m.i\^(D\l°—^f)mi!t>htltc (^2. Il|3 9)„ *fc. 

pH4~io -e^:s:b-rv^fco (I1140) 

Montipora.spcfcy^il$ttfcfe^llfia(COGP)(Dil^14 

















GOGP 


576nm 




64000(576nm) 






221 a.a. 


keima616 


440nm 


616nm- 


28000(440nm) 


0.24 


fey 


222a.a. 



(9) 

COCP f*:^5feSSK'Cf:ijfeV\ b;e)^U COCP (Dal #g<D^^::r=i/<b 2#g(Dir 

bKi:^ m^^tt^^^Ufco cocp-fl ^ bfc (T ^ y 

^J^ia?IJ#-^3 QiC^U^ itS@a?!l^iB^!j##4 OlC:^i-)o COCP-FL 560nm iC 

(10) ^ h — i^;^v-:7 hcD^^T^egiRfe^^^MSKoi^M 

COCP-FL CD 62 # g (D-fe y i/^-7 3i^/^T^^>'(;i.93#ScD^ y v'^-:^ h 

CI v-^id, i92#S(Z)^^y ^^-f y P-Yix:/(e:, 2i4#g<^-fey ^^r^=i^tca 
#^x.§::i{;i.j; 19 cocp-fl i f^^7'ce^^^^^3 0|is®.^^#bfco ^og^c^ 

^^MeK^keima616 (T ^ 7 ^iB^lJ^iB^lj#-^4 l^Cl^b. mSIB^lJ^iH^IJ* 
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4 2 i,z.^ir) ti^fco 440nm \^mM(Dii°— ^ ^ :L(Dmmic^^xmyt:^ 

b/^{:i616nni tri^o(|ll4 1 s ^2)o b — ^ ;^i/:7 h }i 176nm ^ 

< t^^t:^^x^. 'mytm:&m^^^ ^<M^x^^o m^^-^m^w&M 

(11) :^h — ^:^i^-:^h(D±^fj:m'^'^^S&M(DYfm: 

Keima616 (D62#g<Z>:7ai:=./VT^^>'Srp<^:^^::^^i::, 63 # @ iJ^Vl^ 5: 

Keima570 (T $ 7 ^SB^lJ ^@B^lJ#-^ 4 3 iiC^ bs :^^ia^JSriB^lJ#-^ 4 4 \,Z 
^ir) ^ bfCo (D Keima570 Keima616 IH^ 440nm KmB.(D ^^t). 
^lOMjSajc: J: t9 BTOnnKD^Tfet^t''— ^^:^i~(El4 2)o^ b — ^><.v':7 b ISOnm 

r t xm&(D'h7l)^^^^cX^m\^(7:>Stit\^^ 5 Fr9M^ill^-e# So 

(12) pH ^S'|•4(^D^I!J^ 

50niM COTtB<D,^^?^tti-e^SR (Keima616 Keima570) (D®JlX;^^i^ b/^ 
^S'J^bfc: (1114 3]5.r;«4 4)„ 
^ pH <D^«IS}^^<Dji «9 . 
pH4. 5. 5. 5 : W^M^^iy'^T^ 
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pH6 : y 5^ 7 T — 

pH6. 6 : MOPS ^"^yyr — 

pH7^ 7. 5. 8 : HEPES T ^ 

pH9, 10 : y i/i^/^ -yyr — 

pH7. 5~10 -ef— r^^cofSf^i^^LTV^fCo (0 4 3:S:t/Ill4 4) 
^Jfe^il 9 • 

ke im616 CD 61 #S(Dn^ i^-VPiS? 3; ^'icl^gSSi (D b U:t=^>^'^ V ^(^x 

^^*30. IkDa cD5i^^;0^e>, T 5: 7 @tia^lJ;^)^^^^®$l^§*5 J:-^ 29kDa ^fSf^— 

^ir^:Lt-d>hW-Mi^tfi:-otc keimaeie se^M#bfcio 

cmkeima620 t bfc (045) (T 3: / ^@H^0^ia^!J^(Dia^IJ#-^4 5 
@H?!J^@B?1J#^4 6 l^:^i-)o 440nm tcS^ac^ ^ ^ :i(Diai3^C J;oT:^ 

^;^^i57 b/^{i620nm JCt°— iJ' ^^^o(|ll4 6)o ^ h — ^^ix:7 h{i 180nm 

cmkeim616 <D 62 # g CO :7 ::^/vr ^ ^'Sr n ^ v-^f^g^^X.^ ^ i J: D 
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cmkeima620 (0^7 ^—iVf >'i^^^«S_L# UfC^ifT^^^ifCo 

mkeima620 h\.fz. (T ^ / ^IB^'J ^15^1^(012^0 4 7 i^M^lJ^lB 

So cmkeima620 J; "0 ^>t^>^e^^ce^^3tit^5]^V^fci6 (H 4 6. 4 7), ^*#:-e^ 
keima616 ^ lRi#i;i+rJ^'^V^^i-< /^o TV^So 



M:^:7fe& (FCCS) r tuf^2o(D^^^^^7^n— bTffiv^S ^ j; 

J^cS ^ (D-fil-^^^fetf ^;^So Keima616i:ECFP<D J; 5 ^c^— OO-^S-tr^^Bt?^ 

lHl5^t-'5*;6S-e^6fcie). FCCSSiJ^<D^^(D_h#;5S^#$ttS (1114 8)o ^fc. 
Fluorescence Resonance energy transfer (FRET) HI^'C ^ S fc , FCCS-CcDaU 

—-^ys-y^ f;as:^^v^:^^MfiK"^^feSkeima6i6^ffiVNSr: «9FCCStc:j:S 



( 1 ) Caspase-3(D^'|4^tti 

(a) WM'mc^ S 

^^t@S^BSS"J^(e:{*TCSSP2S0BS(Leica) ^^FCCS->;=<.X i^^^V^f^lo EGFP-(>^ 
)DEVD-iiiRFPl{c:}±^ 458 nm Argon ion Laser i: 594 nm HeNe Laser^^^V^ 
T2 ^fe;5M)i3^fT/ceofco :^fcECFPi:Keima616(0|i.^-^t>ii©^6S(-{i458nm 
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Argon Laser^ffiV^fCo ^^t^^^^ PV^:^ y -i fiEGFP : 500-550. mRFPl : 607-683 
ECFP : 470-500. keima616: 535-585 ^>^V^fCo 



(b) ^^^-sMwm%(om^ . 

Caspase-3 j; "^if $;^^'5T 5: / ^iH^ljDEVD^EGFPfcmRFPcDrBT. keimaSiea^ 
ECFP<0 A U (1114 9). y ^ly'd'tl^ bEGFP-DEVDmRFPl(x2) (T 5: /^SB^lJ 
^iE^lJ*(D@a^lJ#-^ 4 9 i^Kia^lJ ^@H^lJ#-i- 5 0 tcl^-f ) . ECFP- 

— i?-— )DEVD-keima616 (T 5: / M@B^iJ^iB?'J^(Oia^iJ#-i- 5 1 U> :^SiB^lJ 
^ia?U#-^5 2t^:^i-). keima616-(;^^— )DEVD- ECFP (T 5: / ^SB^lJ^iB 

Ni-Agarose gel (QIAGEN) "Ctt^ UfCo mW^'M^¥sW>(0-:fxi f 3— CfCo 

tSS^@P(D^i6t)^cef¥fB{i. relative amplitude i: V^ 5 tBS^SMM^^^Miiig 
(G^... (0)) ^ @ S M M ^ ^ (G.....(0)) -e #J » b ^ ffi V^ fc o 

EGFP-DEVD-inRFPl(x2) -T?}*. G^^^(O) /G^„^^(0) 0.4 t^feofcdHS Do 

Caspase-3 (D^^IP(^ j; 89 G^,,(0) (DW>i>^^h^fz.m 5 0)o 

ECFP ^ keima616 (D%%.Ji~'kt>^-^\i. ^,ross (O) /Gj„^(0) 0. 4 o (0 5 1) o 
Caspase-3 (D ^;fjp <fc (9 G^^,(0) b^l^fCo G^„,,(0) 

Caspase-3 ^^iPtCj; f9^3tetiH^^M< ^^oTV^5^1^^^UTV^§o 
EGFP-DEVD-mRFP t> ECFP ^ Keiina616 ^^^^-^t^-^lTcSeW^^ <fc t> SH^^tr^g 



(c) SDS-PAGEid j; § ^ e ® fel Sf^>ffi (OW^ 
keima616-DEVD-ECFP ^Caspase-3 -eSj^i^^ii-^ i keima616 ^ ECFPO:;'^^ ^(O/^ 
K^S^^,aj5tefCo ;:;rLe30®eSfiCaspase-35c: j:o-CDEVDdS^if$il'fc^ ^ 
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tl. •^;rb-^^tl/^%eima616i:ECFP-trfe^ ir^sm^^tb, ^^^l^tti-^ ^^Caspase-S 

(2) ;?7/v^v?^ y :/i:(Dt@Sftffl 

(a) Me«<7:)'a-^ • ism 

;?7/V^v?^ y ^^iCf^ECFP^. M13iifiKeima616^^V^fc(lll 5 3)o ECFP-:^/^-^ 

^fc. M13-Keima616(DT 3: / ^SB^lJ^iB^lJ*-^ 5 7 (31^ :^Kia^lJ^Sa?lJ#-^ 
5 8tC^i-o -^tb??cOSi'a-|ie®{i:^J3iffi*(JM109-DE3)-e^?i^-S-fCo ^m^S 
{iN7|?^l^His-tag;eiSo< J: 5 h^^ b UfcO-e^^S & f^Ni-Agarose 

gel(QiAGEN)-t?»MbfCo M^::^i£fi#M<^:7°n /vic^CfCo ^$5clJ:-^ti.e>(^ 

(b) m^tSSta PSiJ^{c:|o i-f ^ 

^^^5:i=BP?l!j^iC{*ConfoCor2(Carl Zeiss) i:LSM510 versions. 2 ^fflV^fCo 
458 nm Argon ion Laser^^V^fCo ^^ffi^^^ K/-^^ :7 ^' /l^iJ? (iECFP: 475-525, 
Keima616 : LP610^^ V ^fCo 

(c) :^^tg3Lt@MPJ^co^?^lf 

5|=BatiPO^*6^^ceW'fffifi:. relative amplitude 5 tSStBPM#:(Ojgi|iS 

(Gcro.. (0) ) ^ e Bl^a m mWc(Dmm (g,„,,, (o) ) -e^m l fc^t v ^ fco egta(;i X^:^ 

/l^v^T>i^-r:r>'^=¥U— h Ufc-y-^7^/WT^}*G,,,,,(0) /G^„,,,(0) (i|^0. 005-e$>o 

#fc(IEl5 5)o :i(DW^l^:^ '^^^^^£M&M(^^:s.i^m^^iiiVfc.:z t 
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:^mM^^^. ^»#:-e#^i-5ii^^-t?#^ff^''ce^^SeK (mKO) i)> 

-^Tc^^m(D'^^m^M (keima616, keima570) f*. ^-fe. 
m^<D\l°—^7l)^^ 440nm (W-fe). -t?fe^o v^:7 f (iS(j®(D t:°— jjti:^ 

%(D't°—^iW.(DM). ^•^^^(O^^^ytM'^M (DsRed. HcRed) 20nm~30nm 
■efe§(Ot3:>5^b, 176nm. ^fe^^SSM^^^ ISOnm t 

(CFP) ^^fem^se® (GFP) i:(D|110#JB!)®^-fei^:*3V^TM^<^^3fe^# 

560nm 590nm ^T^fc-ScDtCl^C^ 

440nin -e^^<D-t:\ SlM^^^X.T!^§5fe(^5!^#.^^^ 6® ^ IHH^^-^-fe-T^ - ^ 



* 
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1. &.T(D (a) xit. (b) iz-^-rmyts^ 

2. )^T<D (a) X« (b) iC^i-^^SSKo 



(b) la^ij: 



3. 5, 7X{*9^^:fS^(Z)T^ymia?lJ^^*5V^T l;5^b^j|iIOT 



^3. 5. 7jLit9izLmm(DT^ymMm^^ir^m^wtmm(D'^^mt^ 

3. &.T(D (a) Xfi (b) iC:^i-^^SeKo 

( a ) ia^lJ^-^ 11. 13, 15. 17. 19. 21. 23. 25. 27 Xt* 2 

( b ) ia^IJ#-^ 11. 13. 15. 17. 19. 21. 23. 25. 27 2 



9 tcllB^(DT 5: y 



\-iHM^fhfcT ^ y ^ia^ij^^ b. ■^tL-e;rtiB?iJ#^ 11. 13. 15. 17. 

19. 21. 23. 25. 2 7Xf*2 9t^tB«OT^y^ia^J^^-f ^SS^t 

4. )^T(D (a) (b) K^-rm^m^M^^^—y^-r^rtNAo 

(a) ia^ij#-^i }cia*fe<7>T5 y^@a^ij^^i-§sa« 

5. UT(D (a) Xfi (b) Kf^DNAo 
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6. &.T<D (a) Xfi (b) tC^-t-^^SeK^='— K-rSDNAo 
( a ) 11. 13. 15. 17. 19. 21. 23. 25. 27 2 

9 idiBiccoT 5 y m@B^U^^i-6^3tese 



(b) MB^IJ: 



11. 13. 15. 17. 19. 21. 23. 25. 2 7Xf:±2 



(i'^^^;tJ0$tbfcT3:y^iB^|J^^b. ^tt-€tLiB^iJ#-^i 1. is. i5. i 7. 

19.. 21. 23. 25. 2 7Xf*2 9 (Ct5<Sc(DT 5: /^Sa^lJ^^i-^SfiKi 



7. j^T<^ (a) Xi^ (b) Id^fDNAo 

(b) ia^lJ##2icwB^co;^ssa^lJic*3v^■r. ii)^hW:m(Dm.^(DX^. 



8. &.T(D (a) Xf* (b) iC^irUNAo 
( a ) @B^lJ#-^ 4 . 6 . 8 X{i 1 0 lCfB*fe(7)ii:^@a^lJ ^^1" § D N A 
(b) @aM##4. 6. 8X«1 0^CIB*c(D:^XiB^IJi;l^3V^■r. 1 ;&^bfcj|i|(D:^ 



4. 6. 8Xit.i oKmm<Dm.mmm^>=^—vir^m^M:tm^(o^^!W'\i^^ 

9. SXT(0 (a) Xf^ (b) i^^-TDNAo 
( a ) ga^[l#-^ 12. 14. 16. 18. 20. 22. 24. 26. 28 Xlt. 3 
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0 {cmM(Dm.&M^^\ ^^ir 6 D N A, 



(b) SB^iJ: 



12, 14, 16, 18, 20, 22, 24, 26, 2 8X{*3 



0 (CIS^^D:^Xia^'J^-*5V^T, 1 •^^hWi:i^(DM^(DX^. 

B^lJ^^b, ti^-O^tb^thl 2. 14, 16, 18, 20, 22, 2 



4, 2 6, 2 8Xit.3 oiz.mM<Dm.Mmw^=^— V'r^m^ntmm(D^ytm& 



1 2. 



1 3. 



1 4. 



1 si^iEtfecDBi'^^e 

16. ^^F^FRET^^CS, li^Jjl 5 t^fE^(7)i4^Se 



1 7. 



1 8. 



1$:. Xf^»*^l 2t^ibl 6 OfR^tb/$)^13Sic:|B*c<D||4'g-seW^-^^^^ 



19. SiT(D (a) (b) iZ^-r-^] 



(a) iB^ij^-^3 7 tctB^c^r ^ /^la^ij^^i-^se 
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20. }^T(D (a) (b) K^-tmtftm&Mo 



( b ) MB^IJ^ 



2 1. UT<D (a) (b) {^L^-r^ytm^Wo 

(a) ia^u##4i. 4 3. 4 5X{:i4 7tc:iaic(^T5:ymia?ij^^i-6Me 

(b) ia^ij#^4i. 4 3, 4 5X{*4 7 fciB^oT5: yMa^(l^-*5v^T 1 ;d>e> 

2 2. ^^TCO (a) Xf*-(b) l^^i-^^MS®^^'— K-T^DNAo 

( a ) ia^ij#-^ 3 7 t;ifam<^T 5: / ^ia^ij^^-r e« ; 

( b ) ia^ij#-^ 3 7 \z.m^(or ^ y mmm^^^^^x 1 bM<^T ^ y 

2 3. OTCO (a) Xfi (b) (C^i-m^SeK^^i— K-rSDNAo 

( a ) @a^ij#-^ 3 9 iciE^oT ^ y ^ia^ij^#-r ; 

( b )@a^ij#-^ 3 9 \z.wM(OT ^ y ^ia^J^c*3v^-c 1 b^fs^oT 5; y ^;is^^x 

2 4. i^^T(^ (a) (b) (^:^-rm^SeK^^— Ki-6DNA„ 

( a ) ia^ij#-§- 4 1 . 4 3. 4 5Xf^4 7{;iiBgc(OT^ y^ia^ij^w-r^Me® ; 

(b) ia?ij#-^4i. 43. 4 5 3?.fi4 7iciia^(DT5: y^Ba^ij(^*5v^-c 



2 5. ij;T(^ (a) Xfi (b) lc::^-rDNAo 
(a ) ia^J#^3 8 i^fa<cO:^Sia^'J^#i-^DNA ; 

(b) ia^ij#^3 8 tctBife(7:):^^Ba^Ui;i*5VNr. i;e)^^#c^(D:^S(^^^. 
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-f- -5 M&mn^^-f- -5 D N Ao 

2 6. OT<Z) (a) Xit. (b) i3:^-t"DNAo 

-r ^ m^iB^lJ ^^-r <5 D N Ao 

2 7. ii^TO (a) Xi^ (b) t;i^-f-DNAo 

(a) IH?lJ#-^4 2, 4 4. 4 6X{*4 8 IdlE^O^^SB^lJ^^-rSDNA ; 

(b) @a?lJ#-§-4 2, 44, 4 6X{:i4 8 lc:flSic®:^Sia^lJi-*5VNTs l;^)^^ 



2 9 . It*:« 2 2 ^^fj 2 7 (D^tv^^i^IB^cT^D N AXf^M^^J 2 8 \Z.'UWu<D 



1=1 



6 



3 2. ■ftfe,o^eK;i^*fflJ3Si^/h^'i't2:#M6^^ceseKt?fe5^ W^^ssoxf* 

3 1 (cts^(Diij-^seMo 

3 4. ^^P^FRET^^C^. |f*3X3 3tCltE«(DSi-a-SeKo 

3 5 . 3 o 3 2 <z>{prtt;e)^ 1 :®i-iB*c(^iii-a'SeK^Mi^'eB?i. 
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7 COinM^^td^(DU'NA, If^ll2 8 tCBEic<0|a^^X.^iJ^i5^— , If 2 9 

^-a-l^x ^M^iy ho 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent protein 

<130> A41869A 

<160> 81 

<210> 1 

<211> 218 . 

<212> PRT 

<213> Fungia sp. 

<400> 1 

Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 
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130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 2 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 2 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 

< 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 
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50 55 60 

tgt tac ggc cac aga cct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 

« 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gee age gac gga gtt etg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aeg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa aag att ctt aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

cat tac ate age cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
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195 200 205 

gag ctg gta gaa gat gca gta get cat tec tga 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 3 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 3 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 
130 135 140 
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Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
145 150 155 160 

Thr Leu Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 4 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 4 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 
50 55 60 
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tgc tac ggc cac aga tgt 
Cys Tyr Gly His Arg Cys 
65 70 
tat ttc aaa caa gca ttt 
Tyr Phe Lys Gin Ala Phe 

85 

gag ttc gaa gat ggt ggg 
Glu Phe Glu Asp Gly Gly 

100 

aga gga aac acc ttc tac 
Arg Gly Asn Thr Phe Tyr 
115 

cct gcc gat ggt cct ate 
Pro Ala Asp Gly Pro lie 
130 

tea acc gag aaa att act 
Ser Thr Glu Lys He Thr 
145 150 
acg ttg tac eta aaa ctt 
Thr Leu Tyr Leu Lys Leu 

165 

aag act act tac aag gcg 
Lys Thr Thr Tyr Lys Ala 

180 

cat tac ate age cat cgc 
His Tyr He Ser His Arg 
195 



ttt act aaa tat cca gaa 
Phe Thr Lys Tyr Pro Glu 

75 

cct gaa ggc ctg tea tgg 
Pro Glu Gly Leu Ser Trp 

90 

tec get tea gte agt gcg 
Ser Ala Ser Val Ser Ala 
105 

cac aaa tec aaa ttt act 
His Lys Ser Lys Phe Thr 
120 

atg caa aac caa agt gtt 
Met Gin Asn Gin Ser Val 
135 140 
gcc age gac gga gtt ctg 
Ala Ser Asp Gly Val Leu 

155 

gaa gga ggc ggc aat cac 
Glu Gly Gly Gly Asn His 

• 170 

gca aaa aag att ctt aaa 
Ala Lys Lys He Leu Lys 
185 

etc gte agg aaa ace gaa 
Leu Val Arg Lys Thr Glu 
200 
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gag ata cca gac 240 
Glu He Pro Asp 

80 

gaa agg teg ttg 288 
Glu Arg Ser Leu 

95 

eat ata age ctt 336 
His He Ser Leu 
110 

ggg gtt aac ttt 384 
Gly Val Asn Phe 
125 

gat tgg gag cca 432 
Asp Trp Glu Pro 

aag ggt gat gac 480 
Lys Gly Asp Asp 

160 

aaa tgc caa atg 528 
Lys Cys Gin Met 
175 

atg cca gga age 576 
Met Pro Gly Ser 
190 

ggc aac att act 624 
Gly Asn He Thr 
205 
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gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 5 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 5 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Gly Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
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145 



150 



155 



160 



Thr Met Tyx Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 



165 



170 



175 



Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 



180 



185 



190 



His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 



195 



200 



205 



Glu Leu Val Glu Asp Ala Val Ala His Ser 



210 215 
<210> 6 
<211> 657 
<212>. DNA 
<213> Fungia sp. 
<400> 6 

atg gtg agt gtg att aaa cca gag atg aag atg aigg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 



10 



15 



ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 



20 



25 



30 



aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 



35 



40 



45 



aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

ggg tac ggc cac aga ggt ttt act aaa tat cca gaa gag ata cca gac 240 
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Gly Tyr Gly His Axg Gly Phe Thr Lys Tyr Pro Glu Glu lie Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec got tea gtc agt gcg eat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac eac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gac gga gtt ctg aag ggt gat gat 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Asp 
145 150 155 160 

aeg atg tac eta aaa ctt gaa gga ggc ggc aat eac aaa tgc caa atg 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Met 

165 170 175 

aag act act tac aag gcg gca aaa aag att ctt aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

eat tac ate age cat ege etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
195 200 205 

t 

gag ctg gta gaa gat gca gta get eat tec taa 657 
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Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 7 
<211> 218 
<212> PRT 
<213> Fungi a sp. 
<400> 7 

Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Ala Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 
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Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 8 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 8 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

aag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Lys Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

got tac ggc cac aga ggt ttt act aaa tat cca gaa gag ata cca gac 240 

t 

Ala Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
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65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg eat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

. 100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg eaa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ett gaa gga ggc ggc aat cac aaa tge eaa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa aag att ett aaa atg cca gga age 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Lys He Leu Lys Met Pro Gly Ser 

180 185 190 

cat tac ate age eat egc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 

« 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

12/121 



wo 2005/054464 PCT/JP2004/018437 

210 215 
<210> 9 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 9 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyx Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Leu Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Lys Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Trp Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 
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165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 10 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 10 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 ■ 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag ctg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Leu Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aaa cct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Lys Pro Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 
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tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gte agt gcg cat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac eac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cea 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tgg ace gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt 480 
Trp Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ett gaa gga ggc ggc aat eac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gea aaa gag att ett gaa atg cea gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate age cat cgc etc gte agg aaa acc gaa ggc aac att act 624 
His Tyr He Ser His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get eat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

* 

210 215 
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<210> 11 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 11 

Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

16/121 



wo 2005/054464 PCT/JP2004/018437 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 12 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 12 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga ggt ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Gly Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
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Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tee aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt cet ate atg eaa aac caa agt gtt gat tgg gag eea 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gee age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aeg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tge eaa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gea aaa gag att ctt gaa atg eea gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate gge cat ege etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 13 
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<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 13 

■ 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Ala Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

« 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 
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180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 14 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 14 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga get ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Ala Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 
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85 90 95 

gag ttc gaa gat ggt ggg tec get tea gte agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gee gat ggt ect ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gea aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggg cat cge etc gte agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gea gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 15 
<211> 218 
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<212> PRT 
<213> Fungia sp. 
<400> 15 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Ser Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 
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His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 16 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 16 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga tct ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Ser Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 
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gag ttc gaa gat ggt ggg tec get tea gte agt geg cat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tae eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gte agg aaa ace gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 17 
<211> 218 
<212> PRT 
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<213> Fungia sp. 
<400> 17 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Ax-g Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pico He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys lie Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
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195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 18 
<211> 657 
<212> DNA 
<213> Fungi a sp. 
<400> 18 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cigc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga tgt ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Cys Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
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Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag oca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea aec gag aaa att act gcc age gae gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aeg atg tac eta aaa ctt gaa gga ggc gge aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cea gga gae 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc eat cgc etc gte agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get eat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 19 
<211> 218 
<212> PRT 



<213> Fungia sp. 
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<400> 19 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Thr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

« 

195 200 205 
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Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 20 
<211> 657 
<212> DM 
<213> Fungia sp. 
<400> 20 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga act ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Thr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 
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100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 

Pro Ala Asp Gly Pro lie Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ett gaa gga ggc ggc aat cac aaa tge caa ttc 528 

m 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ett gaa atg eea gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 , 185 190 

cat tae ate ggc cat cge etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get eat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 21 
<211> 218 
<212> PRT 
<213> Fungia sp. 

* 

<400> 21 
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Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro lie Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 
195 200 205 

« 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
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210 215 
<210> 22 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 22 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga gta ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg eat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 
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aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aeg atg tac eta aaa ctt gaa gga ggc gge aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag geg gea aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cge etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gea gta get cat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 23 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 23 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 
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15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Leu Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

* 

210 215 
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<210> 24 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 24 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr lie Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gee 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 • 60 

tgt tac ggc cac aga ctt ttt act aaa "tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Leu Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tee get tea gtc agt gcg eat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
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Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga gge ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get eat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 25 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 25 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 
15 10 15 
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Gly Ser Val Asn Gly His Glu Phe Thr lie Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Tyr Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu lie Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 26 
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<211> 657 
<212> DNA 
<213> Fungia sp. 
<400> 26 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

1 5 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga tac ttt act aaa tat cca gaa gag ata cca gac 240 

Cys Tyr Gly His Arg Tyr Phe Thr Lys Tyx Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ett 336 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac ace ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 
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115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro lie Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea aee gag aaa att aet gcc age gac gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cae aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gca aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc cat cgc etc gte agg aaa aec gaa ggc aac att aet 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gea gta get eat tee taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 27 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<400> 27 

Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 
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20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

4 

50 55 60 

Cys Tyr Gly His Arg Gin Phe Thr Lys Tyr Pro Glu Glu lie Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

* 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 28 
<211> 657 
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<212> DNA 
<213> Fungia sp. 
<400> 28 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cct tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cct ttc gcg ttt gac tta gtg tea cac gtg ttc 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tac ggc cac aga cag ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Gin Phe Thr Lys Tyx Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ett 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 
115 120 125 
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cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea ace gag aaa att act gcc age gae gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

aeg atg tac eta aaa ctt gaa gga gge ggc aat cac aaa tgc caa tte 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gea aaa gag att ctt gaa atg cca gga gac 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc eat egc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get eat tec taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 29 
<211> 218 
<212> PRT 
<213> Fungia sp. 
<220> 

<221> UNSURE 
<222> (186) 

<223> unknown amiono.acid 
<400> 29 
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Met Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

Arg Pro Tyr Glu Gly His Gin Glu Met Thr . Leu Arg Val Thr Met Ala 

35 40 45 

Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

Cys Tyr Gly His Arg Asn Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 

85 90 95 

Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu 

100 105 110 

Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

Lys Thr Thr Tyr Lys Ala Ala Lys Glu Xaa Leu Glu Met Pro Gly Asp 

180 185 190 

His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

Glu Leu Val Glu Asp Ala Val Ala His Ser 
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210 215 
<210> 30 
<211> 657 
<212> DNA 
<213> Fungia sp. 
<220> 

<221> unsure 
<222> (556) 

<223> unknown nucleotide 
<400> 30 

atg gtg agt gtg att aaa cca gag atg aag atg agg tac tac atg gac 48 
Met Val Ser Val lie Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp 

15 10 15 

ggc tec gtc aat ggg cat gag ttc aca att gaa ggt gaa ggc aca ggc 96 
Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly 

20 25 30 

aga cot tac gag gga cat caa gag atg aca eta cgc gtc aca atg gcc 144 
Arg Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala 

35 40 45 

gag ggc ggg cca atg cet ttc geg ttt gac tta gtg tea cae gtg tte 192 
Glu Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe 

50 55 60 

tgt tae ggc cae aga aat ttt act aaa tat cca gaa gag ata cca gac 240 
Cys Tyr Gly His Arg Asn Phe Thr Lys Tyr Pro Glu Glu He Pro Asp 
65 70 75 80 

tat ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg 288 
Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu 
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85 90 95 

gag ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ctt 336 
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Sex Leu 

100 105 110 

aga gga aac acc ttc tac cac aaa tec aaa ttt act ggg gtt aac ttt 384 
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe 

115 120 125 

cct gcc gat ggt cct ate atg caa aac caa agt gtt gat tgg gag cca 432 
Pro Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro 

130 135 140 

tea acc gag aaa att act gcc age gae gga gtt ctg aag ggt gat gtt 480 
Ser Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val 
145 150 155 160 

acg atg tac eta aaa ctt gaa gga ggc ggc aat cac aaa tgc caa ttc 528 
Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe 

165 170 175 

aag act act tac aag gcg gea aaa gag ntt ctt gaa atg cca gga gae 576 
Lys Thr Thr Tyr Lys Ala Ala Lys Glu Xaa Leu Glu Met Pro Gly Asp 

180 185 190 

cat tac ate ggc eat egc etc gtc agg aaa acc gaa ggc aac att act 624 
His Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr 

195 200 205 

gag ctg gta gaa gat gca gta get eat tee taa 657 
Glu Leu Val Glu Asp Ala Val Ala His Ser 

210 215 
<210> 31 
<211> 665 
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<212> PRT 
<213> Fungia sp. 
<400> 31 

Met Ala Glu Pro Arg Gin Glu Phe Glu Val Met Glu Asp His Ala Gly 

15 10 15 

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gin Gly Gly Tyr Thr Met His 

20 25 30 

Gin Asp Gin Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 

35 40 45 

Gin Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 

50 55 60 

Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val 
65 70 75 80 

Asp Glu Gly Ala Pro Gly Lys Gin Ala Ala Ala Gin Pro His Thr Glu 

85 90 95 

He Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly He Gly Asp Thr Pro 

100 105 110 

Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gin Ala Arg Met Val 

115 120 125 

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly 

130 135 140 

Ala Asp Gly Lys Thr Lys He Ala Thr Pro Arg Gly Ala Ala Pro Pro 
145 150 155 160 

Gly Gin Lys Gly Gin Ala Asn Ala Thr Arg He Pro Ala Lys Thr Pro 

165 170 175 

Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly 

180 185 190 
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Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 

195 200 205 

Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys 

210 215 220 

Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 
225 230 235 240 

Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val 

245 250 255 

Lys Ser Lys He Gly Ser Thr Glu Asn Leu Lys His Gin Pro Gly Gly 

260 265 270 

Gly Lys Val Gin He He Asn Lys Lys Leu Asp Leu Ser Asn Val Gin 

275 280 285 

Ser Lys Cys Gly Ser Lys Asp Asn He Lys His Val Pro Gly Gly Gly 

290 295 300 

Ser Val Gin He Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser 
305 310 315 320 

Lys Cys Gly Ser Leu Gly Asn He His His Lys Pro Gly Gly Gly Gin 

325 . 330 335 

Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser 

340 345 350 

Lys He Gly Ser Leu Asp Asn He Thr His Val Pro Gly Gly Gly Asn 

355 360 365 

Lys Lys He Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala 

370 375 380 

Lys Thr Asp His Gly Ala Glu He Val Tyr Lys Ser Pro Val Val Ser 
385 390 395 400 

Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser 
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405 410 415 

He Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu Val 

420 425 430 

Ser Ala Ser Leu Ala Lys Gin Gly Leu Gly Ser Gly Gly Glu Phe Met 

435 440 445 

Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp Gly 

450 455 460 

Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly Arg 
465 470 475 480 

Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala Glu 

485 490 495 

Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe Cys 

500 505 510 

Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp Tyr 

515 520 525 

Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu Glu 

530 535 540 

Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu Arg 
545 550 555 560 

Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe Pro 

565 570 575 

Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro Ser 

580 585 590 

Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val Thr 

595 600 605 

Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe Lys 
610 615 620 
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Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp His 
625 630 635 640 

Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr Glu 

645 650 655 

Leu Val Glu Asp Ala Val Ala His Ser 

660 665 

<210> 32 
<211> 1998 
<212> DNA 
<213> Fungia sp. 
<400> 32 

atg get gag ccc cgc cag gag ttc gaa gtg atg gaa gat cac get ggg 48 
Met Ala Glu Pro Arg Gin Glu Phe Glu Val Met Glu Asp His Ala Gly 

15 10 15 

acg tac ggg ttg ggg gae agg aaa gat eag ggg ggc tac acc atg cac 96 
Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gin Gly Gly Tyr Thr Met His 

20 25 30 

caa gac caa gag ggt gac acg gac get ggc ctg aaa gaa tct ccc ctg 144 
Gin Asp Gin Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 

35 40 45 

cag acc ccc act gag gae gga tct gag gaa ccg ggc tct gaa acc tct 192 
Gin Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 

50 55 60 

gat get aag age act cea aca gcg gaa gat gtg aea gca ccc tta gtg 240 
Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val 
65 70 75 80 

gat gag gga get ccc ggc aag cag get gee gcg cag ccc cac acg gag 288 
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Asp Glu Gly Ala Pro Gly Lys Gin Ala Ala Ala Gin Pro His Thr Glu 

85 90 95 

ate cca gaa gga acc aca get gaa gaa gca ggc att gga gae aee eee 336 
He Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly He Gly Asp Thr Pro 

100 105 110 

age ctg gaa gae gaa get get ggt eae gtg aee eaa get cgc atg gte 384 
Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gin Ala Arg Met Val 

115 120 125 

agt aaa age aaa gae ggg aet gga age gat gae aaa aaa gee aag ggg 432 
Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly 

130 135 140 

get gat ggt aaa acg aag ate gee aea ccg egg gga gea gee cct cca 480 
Ala Asp Gly Lys Thr Lys lie Ala Thr Pro Arg Gly Ala Ala Pro Pro 
145 150 155 160 

gge eag aag ggc cag gcc aac gee aee agg att cca gea aaa aee ccg 528 
Gly Gin Lys Gly Gin Ala Asn Ala Thr Arg lie Pro Ala Lys Thr Pro 

165 170 175 

eee get cea aag aca cca cec age tct ggt gaa cct cca aaa tea ggg 576 
Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly 

180 185 190 

gat cgc age gge tae age age eee ggc tec cca ggc act cec ggc age 624 
Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 

195 200 205 

ege tee cgc aee ccg tee ett cea ace cca eee ace egg gag eee aag 672 
Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys 

210 215 220 

aag gtg gca gtg gte cgt act cca cec aag teg ccg tet tec gee aag 720 
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Lys Val Ala Val Val Arg 
225 230 
age cgc ctg cag aca gcc 
Ser Arg Leu Gin Thr Ala 

245 

aag tec aag ate ggc tee 
Lys Ser Lys lie Gly Ser 

260 

ggg aag gtg cag ata att 
Gly Lys Val Gin He He 
275 

tec aag tgt ggc tea aag 
Ser Lys Cys Gly Ser Lys 
290 

agt gtg caa ata gtc tac 
Ser Val Gin He Val Tyr 
305 310 
aag tgt ggc tea tta ggc 
Lys Cys Gly Ser Leu Gly 

325 

gtg gaa gta aaa tet gag 
Val Glu Val Lys Ser Glu 

340 

aag att ggg tec ctg gae 
Lys He Gly Ser Leu Asp 
355 

aaa aag att gaa ace eac 



Thr Pro Pro Lys Ser Pro 

235 

ecc gtg ecc atg cea gae 
Pro Val Pro Met Pro Asp 

250 

act gag aac ctg aag cac 
Thr Glu Asn Leu Lys His 
265 

aat aag aag ctg gat ett 
Asn Lys Lys Leu Asp Leu 
280 

gat aat ate aaa cac gtc 
Asp Asn He Lys His Val 
295 300 
aaa eca gtt gae ctg age 
Lys Pro Val Asp Leu Ser 

315 

aac ate eat eat aaa cea 
Asn He His His Lys Pro 

330 

aag ett gae ttc aag gae 
Lys Leu Asp Phe Lys Asp 
345 

aat ate acc cac gtc cet 
Asn He Thr His Val Pro 
360 

aag ctg acc ttc cgc gag 



PCT/JP2004/0 18437 

Ser Ser Ala Lys 

240 

ctg aag aat gtc 768 
Leu Lys Asn Val 
255 

cag ceg gga ggc 816 
Gin Pro Gly Gly 
270 

age aac gtc cag 864 
Ser Asn Val Gin 
285 

ceg gga ggc ggc 912 
Pro Gly Gly Gly 

aag gtg ace tec 960 
Lys Val Thr Ser 

320 

gga ggt ggc cag 1008 
Gly Gly Gly Gin 
335 

aga gtc cag teg 1056 
Arg Val Gin Ser 
350 

ggc gga gga aat 1104 
Gly Gly Gly Asn 
365 

aac gcc aaa gcc 1152 



51/121 



wo 2005/054464 PCT/JP2004/018437 

Lys Lys He Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala 

370 375 380 

aag aca gac cac ggg gcg gag ate gtg tac aag teg eca gtg gtg tct 1200 
Lys Thr Asp His Gly Ala Glu He Val Tyr Lys Ser Pro Val Val Ser 
385 390 395 400 

ggg gac acg tct eca egg cat etc age aat gtc tee tee ace ggc age 1248 
Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser 

405 410 415 

ate gac atg gta gac teg ccc eag etc gee acg eta get gac gag gtg 1296 
He Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu Val 

420 425 430 

« 

tct gcc tec ctg gee aag cag ggt ttg gga tec gga ggt gaa tte atg 1344 
Ser Ala Ser Leu Ala Lys Gin Gly Leu Gly Ser Gly Gly Glu Phe Met 

435 440 445 

gtg agt gtg att aaa eca gag atg aag atg agg tac tac atg gac ggc 1392 
Val Ser Val He Lys Pro Glu Met Lys Met Arg Tyr Tyr Met Asp Gly 

450 455 460 

tec gtc aat ggg cat gag tte aca att gaa ggt gaa ggc aca ggc aga 1440 
Ser Val Asn Gly His Glu Phe Thr He Glu Gly Glu Gly Thr Gly Arg 
465 470 475 480 

ect tac gag gga cat caa gag atg aca eta cge gtc aca atg gee gag 1488 
Pro Tyr Glu Gly His Gin Glu Met Thr Leu Arg Val Thr Met Ala Glu 

485 490 495 

ggc ggg eca atg cct tte gcg ttt gac tta gtg tea cac gtg tte tgt 1536 
Gly Gly Pro Met Pro Phe Ala Phe Asp Leu Val Ser His Val Phe Cys 

500 505 510 

tac ggc cac aga gta ttt act aaa tat cea gaa gag ata eca gac tat 1584 
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Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu He Pro Asp Tyr 

515 520 525 

ttc aaa caa gca ttt cct gaa ggc ctg tea tgg gaa agg teg ttg gag 1632 

Phe Lys Gin Ala Phe Pro Glu Gly Leu Ser Trp Glu Arg Ser Leu Glu 

530 535 540 

ttc gaa gat ggt ggg tec get tea gtc agt gcg cat ata age ett aga 1680 

Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Ala His He Ser Leu Arg 
545 550 555 560 

gga aac aee ttc tae eac aaa tec aaa ttt aet ggg gtt aac ttt cct 1728 

Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe Pro 

565 570 575 

gee gat ggt ect ate atg caa aac caa agt gtt gat tgg gag cca tea 1776 

Ala Asp Gly Pro He Met Gin Asn Gin Ser Val Asp Trp Glu Pro Ser 

580 585 590 

ace gag aaa att aet gee age gac gga gtt ctg aag ggt gat gtt aeg 1824 

Thr Glu Lys He Thr Ala Ser Asp Gly Val Leu Lys Gly Asp Val Thr 

595 600 605 

atg tae eta aaa ctt gaa gga ggc gge aat eac aaa tgc caa ttc aag 1872 

Met Tyr Leu Lys Leu Glu Gly Gly Gly Asn His Lys Cys Gin Phe Lys 

610 615 620 

act aet tae aag gcg gca aaa gag att ett gaa atg cca gga gac cat 1920 
Thr Thr Tyr Lys Ala Ala Lys Glu He Leu Glu Met Pro Gly Asp His 
625 630 635 640 

tae ate gge cat cgc etc gtc agg aaa ace gaa ggc aac att aet gag 1968 
Tyr He Gly His Arg Leu Val Arg Lys Thr Glu Gly Asn He Thr Glu 

645 650 655 

ctg gta gaa gat gca gta get cat tee taa 1998 
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Leu Val Glu Asp Ala Val Ala His Ser 

660 665 

<210> 33 
<211> 480 
<212> PRT 
<213> Fungia sp. 
<400> 33 

Met Gly Thr He Leu Phe Leu Thr Met Val He Ser Tyr Phe Gly Cys 

15 10 15 

Met Lys Ala Ala Pro Met Lys Glu Ala Asn Val His Gly Gin Gly Asn 

20 25 30 

Leu Ala Tyr Pro Ala Val Arg Thr His Gly Thr Leu Glu Ser Val Asn 

35 40 45 

Gly Pro Arg Ala Gly Ser Arg Gly Leu Thr Thr Thr Ser Leu Ala Asp 

50 55 60 

Thr Phe Glu His Val He Glu Glu Leu Leu Asp Glu Asp Gin Lys Val 
65 70 75 80 

Arg Pro Asn Glu Glu Asn His Lys Asp Ala Asp Leu Tyr Thr Ser Arg 

85 90 95 

Val Met Leu Ser Ser Gin Val Pro Leu Glu Pro Pro Leu Leu Phe Leu 

100 105 110 

Leu Glu Glu Tyr Lys Asn Tyr Leu Asp Ala Ala Asn Met Ser Met Arg 

115 120 125 

Val Arg Arg His Ser Asp Pro Ala Arg Arg Gly Glu Leu Ser Val Cys 

130 135 140 

Asp Ser He Ser Glu Trp Val Thr Ala Ala Asp Lys Lys Thr Ala Val 
145 150 155 160 
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Asp Met Ser Gly Gly Thr Val Thr Val Leu Glu Lys Val Pro Val Ser 



165 



170 



175 



Lys Gly Gin Leu Lys Gin Tyr Phe Tyr Glu Thr Lys Cys Asn Pro Met 



180 



185 



190 



Gly Tyr Thr Lys Glu Gly Cys Arg Gly He Asp Lys Arg His Trp Asn 



195 



200 



205 



Ser Gin Cys Arg Thr Thr Gin Ser Tyr Val Arg Ala Leu Thr Met Asp 



210 



215 



220 



Ser Lys Lys Arg lie Gly Trp Arg Phe He Arg He Asp Thr Ser Cys 



225 



230 



235 



240 



Val Cys Thr Leu Thr He Lys Arg Gly Arg Gly Val Pro Arg Ala Arg 



245 



250 



255 



Asp Pro Pro Val Ala Thr Met Val Ser Val He Lys Pro Glu Met Lys 



260 



265 



270 



Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 



275 



280 



285 



Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 



290 



295 



300 



Leu Arg Val Thr Met Ala Glu Gly Gly Pro Met Pro Phe Ala Phe Asp 



305 



310 



315 



320 



Leu Val Ser His Val Phe Cys Tyr Gly His Arg Val Phe Thr Lys Tyr 



325 



330 



335 



Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 



340 



345 



350 



Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 



355 



360 



365 



Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 
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370 375 380 

Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 
385 390 395 400 

Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 

405 410 415 

Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

420 425 430 

Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Glu He 

435 440 445 

Leu Glu Met Pro Gly Asp His Tyr He Gly His Arg Leu Val Arg Lys 

450 455 460 

Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 
465 470 475 480 

<210> 34 
<211> 1443 
<212> DNA 
<213> Fungi a sp. 
<400> 34 

atg gga acc ate ctt ttc ctt act atg gtt att tea tac ttc ggt tge 48 
Met Gly Thr He Leu Phe Leu Thr Met Val He Ser Tyr Phe Gly Cys 

15 10 15 

atg aag get gcg ccc atg aaa gaa gea aae gte cac gga caa ggc aac 96 
Met Lys Ala Ala Pro Met Lys Glu Ala Asn Val His Gly Gin Gly Asn 

20 25 30 

ttg gee tac eca get gtg egg ace cat ggg act ctg gag age gtg aat 144 
Leu Ala Tyr Pro Ala Val Arg Thr His Gly Thr Leu Glu Ser Val Asn 

t 

35 40 45 
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ggg ccc agg gca ggt teg aga ggt ctg acg acg acg tec etg get gae 192 
Gly Pro Arg Ala Gly Ser Arg Gly Leu Thr Thr Thr Ser Leu Ala Asp 

50 55 60 

aet ttt gag cac gtg ate gaa gag ctg ctg gat gag gae cag aag gtt 240 
Thr Phe Glu His Val He Glu Glu Leu Leu Asp Glu Asp Gin Lys Val 
65 70 75 80 

egg ecc aac gaa gaa aac eat aag gae gcg gae ttg tac act tee egg 288 
Arg Pro Asn Glu Glu Asn His Lys Asp Ala Asp Leu Tyr Thr Ser Arg 

85 90 95 

gtg atg etc age agt eaa gtg eet ttg gag cct eet etg etc ttt etg 336 
Val Met Leu Ser Ser Gin Val Pro Leu Glu Pro Pro Leu Leu Phe Leu 

100 105 110 

ctg gag gaa tac aaa aat tac ctg gat gcc gca aac atg tct atg agg 384 
Leu Glu Glu Tyr Lys Asn Tyr Leu Asp Ala Ala Asn Met Ser Met Arg 

115 120 125 

gtt egg cgc cac tec gae ccc gcc cgc cgt ggg gag ctg age gtg tgt 432 
Val Arg Arg His Ser Asp Pro Ala Arg Arg Gly Glu Leu Ser Val Cys 

130 135 140 

gae agt att ago gag tgg gtc aca gcg gca gat aaa aag act gca gtg 480 
Asp Ser He Ser Glu Trp Val Thr Ala Ala Asp Lys Lys Thr Ala Val 
145 150 155 160 

gae atg tec ggt ggg acg gtc aca gtc ctg gag aaa gtc ccg gta tea 528 
Asp Met Ser Gly Gly Thr Val Thr Val Leu Glu Lys Val Pro Val Ser 

165 170 175 

aaa ggc caa etg aag caa tat ttc tac gag ace aag tgt aat ecc atg 576 
Lys Gly Gin Leu Lys Gin Tyr Phe Tyr Glu Thr Lys Cys Asn Pro Met 

180 185 190 
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ggt tac acg aag gaa ggc tgc agg ggc ata gac aaa agg cac tgg aac 624 
Gly Tyr Thr Lys Glu Gly Cys Arg Gly He Asp Lys Arg His Trp Asn 

195 200 205 

teg caa tgc cga act acc caa teg tat gtt egg gee ett act atg gat 672 
Ser Gin Cys Arg Thr Thr Gin Ser Tyr Val Arg Ala Leu Thr Met Asp 

210 215 220 

age aaa aag aga att ggc tgg egg ttc ata agg ata gac act tec tgt 720 
Ser Lys Lys Arg He Gly Trp Arg Phe He Arg He Asp Thr Ser Cys 
225 230 235 240 

gta tgt aca ctg acc att aaa agg gga aga ggg gta ccg egg gee egg 768 
Val Cys Thr Leu Thr He Lys Arg Gly Arg Gly Val Pro Arg Ala Arg 

245 250 255 

gac cca ccg gtc gcc acc atg gtg agt gtg att aaa cca gag atg aag 816 
Asp Pro Pro Val Ala Thr Met Val Ser Val He Lys Pro Glu Met Lys 

260 265 270 

atg agg tac tac atg gac ggc tec gtc aat ggg cat gag ttc aca att 864 
Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

275 280 285 

gaa ggt gaa ggc aca ggc aga cct tac gag gga cat caa gag atg aca 912 
Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

290 295 300 

eta cgc gtc aca atg gee gag ggc ggg cca atg cct tte gcg ttt gac 960 
Leu Arg Val Thr Met Ala Glu Gly Gly Pro Met Pro Phe Ala Phe Asp 
305 310 315 320 

tta gtg tea cac gtg ttc tgt tac ggc cac aga gta ttt act aaa tat 1008 
Leu Val Ser His Val Phe Cys Tyr Gly His Arg Val Phe Thr Lys Tyr 

325 330 335 
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cca gaa gag ata cca gac tat ttc aaa caa gca ttt cct gaa ggc ctg 1056 

Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

340 345 350 

tea tgg gaa agg teg ttg gag tte gaa gat ggt ggg tee get tea gtc 1104 

Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

355 360 365 

agt gcg cat ata age ctt aga gga aac acc ttc tac cac aaa tec aaa 1152 

Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 

370 375 380 

ttt act ggg gtt aac ttt cct gee gat ggt cct ate atg caa aac caa 1200 

Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 
385 390 395 400 

agt gtt gat tgg gag cca tea ace gag aaa att act gee age gac gga 1248 

Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 

405 410 415 

gtt ctg aag ggt gat gtt acg atg tac eta aaa ctt gaa gga ggc ggc 1296 

Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

420 425 430 

aat cac aaa tgc caa ttc aag act act tac aag gcg gca aaa gag att 1344 

Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Glu He 

435 440 445 

ctt gaa atg cca gga gac cat tac ate ggc cat cgc etc gtc agg aaa 1392 

Leu Glu Met Pro Gly Asp His Tyr He Gly His Arg Leu Val Arg Lys 

450 455 460 

ace gaa ggc aac att act gag ctg gta gaa gat gea gta get cat tec 1440 

Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 
465 470 475 480 
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taa 

<210> 35 
<211> 464 
<212> PRT 
<213> Fungi a sp. 
<400> 35 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

Ser He Arg Leu Glu Gly Asn Cys Phe lie His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

t 

Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 



1443 
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165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thx Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys Gly Gly Ser Gly Gly Asp Glu Val 
225 230 235 240 

Asp Gly Thr Gly Gly Ser Met Val Ser Val He Lys Pro Glu Met Lys 

245 250 255 

* 

Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

260 265 270 

Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

275 280 285 

Leu Arg Val Thr Met Ala Lys Gly Gly Pro Met Pro Phe Ala Phe Asp 

290 295 300 

Leu Val Ser His Val Phe Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr 
305 310 315 320 

Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

325 330 335 

Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

340 345 350 

Ser Ala His He Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 

355 360 365 

Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 

* 

370 375 380 
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Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 
385 390 395 400 

Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

405 410 415 

Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Lys He 

420 425 430 

Leu Lys Met Pro Gly Ser His Tyr He Ser His Arg Leu Val Arg Lys 

435 440 445 

Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 

450 455 460 

<210> 36 
<211> 1395 
<212> DNA 
<213> Fungia sp. 
<400> 36 

atg gtg tct tat tea aag caa ggc ate gea caa gaa atg egg aeg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

tac egt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

gta gga act gga aac ect tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ecc ett cca ttc tec ttt gae ata etg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 
50 55 60 
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tea aca gcc ttt caa tat 
Ser Thr Ala Phe Gin Tyr 
65 70 
gac atg cct gac tat ttc 
Asp Met Pro Asp Tyr Phe 

85 

gaa agg tea ttt eta ttt 
Glu Arg Ser Phe Leu Phe 

100 

age att cgt ete gaa gga 
Ser lie Arg Leu Glu Gly 
115 

ggc gta aac ttt ccc get 
Gly Val Asn Phe Pro Ala 
130 

ggc tgg gat aag tec tte 
Gly Trp Asp Lys Ser Phe 
145 150 
aga ggt gat gtg act cag 
Arg Gly Asp Val Thr Gin 

165 

aga tgc egg ttt cac tee 
Arg Cys Arg Phe His Ser 

180 

ecc ccg agt eat gte gta 
Pro Pro Ser His Val Val 
195 



gga aac aga tgc ttc aca 
Gly Asn Arg Cys Phe Thr 

75 

aag caa gca ttc cca gat 
Lys Gin Ala Phe Pro Asp 

90 

gag gat gga gga gtt get 
Glu Asp Gly Gly Val Ala 
105 

aat tgc ttc ate cac aat 
Asn Cys Phe lie His Asn 
120 

gat gga ccc gta atg aag 
Asp Gly Pro Val Met Lys 
135 140 
gaa aaa atg agt gtg get 
Glu Lys Met Ser Val Ala 

155 

ttt ctt ctg etc gaa gga 
Phe Leu Leu Leu Glu Gly 

170 

act tac aaa acg gag aag 
Thr Tyr Lys Thr Glu Lys 
185 

gaa cat caa att gtg agg 
Glu His Gin He Val Arg 
200 
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aag tac cct gca 240 
Lys Tyr Pro Ala 

80 

gga atg tea tat 288 
Gly Met Ser Tyr 

95 

aca gcc age tgg 336 
Thr Ala Ser Trp 
110 

tec ate tat cat 384 
Ser He Tyr His 
125 

aag cag aca att 432 
Lys Gin Thr He 

aaa gag gtg eta 480 
Lys Glu Val Leu 

160 

ggt ggt tac cag 528 
Gly Gly Tyr Gin 
175 

cca gte gca atg 576 
Pro Val Ala Met 
190 

ace gac ctt ggc 624 
Thr Asp Leu Gly 
205 
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caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672 
Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa ggt ggc age ggt ggc gae gag gtg 720 
His Val Asn Pro Leu Lys Val Lys Gly Gly Ser Gly Gly Asp Glu Val 
225 230 235 240 

gae ggt acc ggt ggc ago atg gtg agt gtg att aaa oca gag atg aag 768 
Asp Gly Thr Gly Gly Ser Met Val Ser Val lie Lys Pro Glu Met Lys 

245 250 255 

atg agg tac tac atg gae ggc tec gtc aat ggg cat gag ttc aca att 816 
Met Arg Tyr Tyr Met Asp Gly Ser Val Asn Gly His Glu Phe Thr He 

260 265 270 

gaa ggt gaa ggc aca ggc aga cct tac gag gga cat caa gag atg aca 864 
Glu Gly Glu Gly Thr Gly Arg Pro Tyr Glu Gly His Gin Glu Met Thr 

275 280 285 

eta cgc gtc aca atg gee aag ggc ggg cea atg cct ttc gcg ttt gae 912 
Leu Arg Val Thr Met Ala Lys Gly Gly Pro Met Pro Phe Ala Phe Asp 

290 295 300 

tta gtg tea cac gtg ttc tgt tac ggc cac aga cct ttt act aaa tat 960 
Leu Val Ser His Val Phe Cys Tyr Gly His Arg Pro Phe Thr Lys Tyr 
305 310 315 320 

cea gaa gag ata cea gae tat ttc aaa caa gca ttt cct gaa ggc ctg 1008 
Pro Glu Glu He Pro Asp Tyr Phe Lys Gin Ala Phe Pro Glu Gly Leu 

325 330 335 

tea tgg gaa agg teg ttg gag ttc gaa gat ggt ggg tee get tea gtc 1056 
Ser Trp Glu Arg Ser Leu Glu Phe Glu Asp Gly Gly Ser Ala Ser Val 

340 345 350 
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agt gcg cat ata age ctt aga gga aac acc ttc tac cac aaa tec aaa 1104 
Ser Ala His lie Ser Leu Arg Gly Asn Thr Phe Tyr His Lys Ser Lys 

355 360 365 

ttt act ggg gtt aac ttt cct gee gat ggt cct ate atg caa aac caa 1152 
Phe Thr Gly Val Asn Phe Pro Ala Asp Gly Pro He Met Gin Asn Gin 

370 375 380 

agt gtt gat tgg gag cca tea acc gag aaa att act gee age gac gga 1200 
Ser Val Asp Trp Glu Pro Ser Thr Glu Lys He Thr Ala Ser Asp Gly 
385 390 395 400 

gtt ctg aag ggt gat gtt acg atg tac eta aaa ctt gaa gga ggc ggc 1248 
Val Leu Lys Gly Asp Val Thr Met Tyr Leu Lys Leu Glu Gly Gly Gly 

405 410 415 

aat cac aaa tgc caa ttc aag act act tac aag gcg gca aaa aag att 1296 
Asn His Lys Cys Gin Phe Lys Thr Thr Tyr Lys Ala Ala Lys Lys He 

420 425 430 

ctt aaa atg cca gga age eat tac ate age eat egc etc gte agg aaa 1344 
Leu Lys Met Pro Gly Ser His Tyr He Ser His Arg Leu Val Arg Lys 

435 440 445 

acc gaa ggc aac att act gag ctg gta gaa gat gca gta get cat tec 1392 
Thr Glu Gly Asn He Thr Glu Leu Val Glu Asp Ala Val Ala His Ser 

450 455 460 



taa 

<210> 37 
<211> 221 
<212> PRT 

<213> Montipora. sp 
<400> 37 



1395 
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Met Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly 

15 10 15 

Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly 

35 40 45 

Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr Gly 

50 55 60 

Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys 
65 70 75 80 

Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met His Phe Glu 

« 

85 90 95 

Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn 

100 105 110 

Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Asn Thr Glu 

130 135 140 

Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asn Phe Met Ala 
145 150 155 160 

Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr 

165 170 175 

Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val Asp 

180 185 190 

Arg Lys Leu Asp Val Thr Ser His Asn Lys Asp Tyr Thr Phe Val Glu 

195 200 205 

Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 
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210 215 220 

<210> 38 
<211> 666 
<212> DNA 

<213> Montipora. sp 

<400> 38 

atg agt gtg ate get aaa caa atg aec tac aag gtt tat atg tea ggc 48 
Met Ser Val lie Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly 

15 10 15 

acg gtc aat gga cae tac ttt gag gte gaa gge gat gga aaa gga aag 96 
Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

cct tac gag ggg gag cag acg gta aag etc act gtc aec aag ggt gga 144 
Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly 

35 40 45 

cct ctg cca ttt get tgg gat att tta tea cea ctg tet cag tac gga 192 
Pro Leu Pro Phe Ala Trp Asp lie Leu Ser Pro Leu Ser Gin Tyr Gly 

50 55 60 

age ata cea ttc aec aag tac cct gaa gac ate cct gat tat gta aag 240 
Ser lie Pro Phe Thr Lys Tyr Pro Glu Asp lie Pro Asp Tyr Val Lys 
65 70 75 80 

cag tea ttc cct gag gga tat aca tgg gag agg ate atg cae ttt gaa 288 
Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met His Phe Glu 

85 90 95 

gat ggt gca gtg tgt act gtc age aat gat tee age ate caa ggc aac 336 
Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn 

100 105 110 
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tgt ttc ate tac aat gtc aaa ate tet ggt gtg aac ttt cet ccc aat 384 
Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro Asn 

115 120 125 

gga cet gtt atg eag aag aag aca cag ggc tgg gaa ccc aac act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Asn Thr Glu 

130 135 140 

cgt etc ttt gca cga gat gga atg ctg ata gga aac aac ttt atg get 480 
Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asn Phe Met Ala 
145 150 155 160 

ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttc aaa tct act 528 
Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr 

165 170 175 

tac aag gca aag aag cet gtg agg atg cca ggg tat cac tat gtt gac 576 
Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val Asp 

180 185 190 

cgc aaa ctg gat gta acc agt cac aac aag gat tac aca ttt gtt gag 624 
Arg Lys Leu Asp Val Thr Ser His Asn Lys Asp Tyr Thr Phe Val Glu 

195 200 205 

cag tgt gaa ata tec att gca cgc cac tct ttg etc ggt tga 666 
Gin Cys Glu lie Ser lie Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 39 
<211> 222 
<212> PRT 

<213> Montipora. sp 
<400> 39 

t 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 
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15 10 15 

Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp lie Leu Ser Pro Leu Ser Gin Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met Asn Phe 

85 90 95 

« 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Phe Met 
145 150 155 160 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 

* 

210 215 220 
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<210> 40 
<211> 669 
<212> DNA 

<213> Montipora. sp 
<400> 40 

atg gtg agt gtg ate get aaa caa atg ace tac aag gtt tat atg tea 48 
Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

ggc acg gtc aat gga cac tac ttt gag gte gaa ggc gat gga aaa gga 96 
Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

aag cot tac gag gga gag cag aca gta aag etc act gtc ace aag ggt 144 
Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga cct ctg cca ttt get tgg gat att tta tea cca ctg tct cag tac 192 
Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr 

50 55 60 

gga age ata cca ttc ace aag tac cet gaa gac ate cct gat tat gta 240 
Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

aag cag tea ttc cct gag gga tat aca tgg gag agg ate atg aac ttt 288 
Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met Asn Phe 

85 90 95 

gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa ggc 336 
Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt ttc ate tac aat gtc aaa ate tct ggt gtg aac ttt ect ecc 384 



70/121 



wo 2005/054464 PCT/JP2004/018437 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro 

115 120 125 

aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gca ega gat gga atg etg ata gga aac gat ttt atg 480 
Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Phe Met 
145 150 155 160 

get etg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa tte aaa tet 528 
Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

* 

act tae aag gca aag aag cct gtg agg atg cca ggg tat cac tat gtt 576 
Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val 

180 185 190 

gae cgc aaa etg gat gta ace agt cac aac agg gat tae aca tet gtt 624 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

gag cag tgt gaa ata tec att gca cgc cac tet ttg etc ggt tga 669 
Glu Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 41 
<211> 222 
<212> PRT 

<213> Montipora. sp 
<400> 41 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 
1 5 10 15 
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Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 42 
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<211> 669 
<212> DNA 

<213> Montipora. sp 
<400> 42 

atg gtg agt gtg ate get aaa caa atg acc tae aag gtt tat atg tea 48 
Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

ggc acg gtc aat gga cac tac ttt gag gtc gaa gge gat gga aaa gga 96 
Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

aag cct tac gag gga gag cag aca gta aag etc act gtc acc aag ggt 144 
Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga cct ctg cca ttt get tgg gat att tta tea cea ctg ttt eag tae 192 
Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr 

50 55 60 

gga age ata eea ttc acc aag tae eet gaa gac ate cct gat tat gta 240 
Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

aag eag tea ttc cct gag gga tat aca tgg gag agg acc atg aac ttt 288 
Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

gaa gat ggt gea gtg tgt act gtc age aat gat tec age ate caa ggc 336 
Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt ttc ate tac aat gtc aaa ate tet ggt acg aac ttt eet ecc 384 
Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 
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115 120 125 

aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gea cga gat gga atg etg ata gga aac gat tat atg 480 
Glu Arg Leu Phe Ala Arg Asp Gly Met Leu lie Gly Asn Asp Tyr Met 
145 150 155 160 

get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa tet 528 
Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

act tac aag gea aag aag cct gtg agg atg cea ggg tat eae tat att 576 
Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr lie 

180 185 190 

gae cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tet gtt 624 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

gag cag tgt gaa ata gee att gea cgc cac tet ttg etc ggt tga 669 
Glu Gin Cys Glu lie Ala lie Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 43 
<211> 222 
<212> PRT 

<213> Montipora. sp 
<400> 43 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 
15 10 15 

* 

Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 
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20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp lie Leu Ser Pro Leu Met Cys Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 44 
<211> 669 
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<212> DNA 

<213> Montipora. sp 
<400> 44 

atg gtg agt gtg ate get aaa eaa atg acc tac aag gtt tat atg tea 48 
Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

ggc acg gtc aat gga eae tac ttt gag gtc gaa gge gat gga aaa gga 96 
Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

aag act tac gag gga gag cag aca gta aag etc act gtc acc aag ggt 144 
Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga cct ctg cca ttt get tgg gat att tta tea cea ctg atg tgt tac 192 
Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Met Cys Tyr 

50 55 60 

gga age ata cea tte acc aag tac cct gaa gac ate cet gat tat gta 240 
Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

aag cag tea tte cct gag gga tat aca tgg gag agg acc atg aac ttt 288 
Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate eaa ggc 336 
Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt tte ate tac aat gtc aaa ate tet ggt acg aac ttt cct cce 384 
Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 
115 120 125 
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aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa ccc age act 432 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gea cga gat gga atg ctg ata gga aac gat tat atg 480 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu lie Gly Asn Asp Tyr Met 

145 150 155 160 

get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa tct 528 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

act tac aag gca aag aag cct gtg agg atg cca ggg tat cac tat att 576 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr lie 

« 

180 185 190 

gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct gtt 624 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

gag cag tgt gaa ata gcc att gca cgc cac tct ttg etc ggt tga 669 
Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 45 
<211> 255 
<212> PRT 

<213> Montipora. sp 
<400> 45 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 
15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

77/121 



wo 2005/054464 PCT/JP2004/018437 

Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin 

85 90 95 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

* 

115 120 125 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 215 220 

He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
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245 250 255 

<210> 46 
<211> 765 
<212> DNA 

<213> Montipora. sp 
<400> 46 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gae gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg agt gtg ate get aaa caa atg ace tac aag gtt tat atg 144 
Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

tea gge acg gtc aat gga eac tac ttt gag gtc gaa ggc gat gga aaa 192 
Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

gga aag cct tac gag gga gag cag aca gta aag etc act gtc ace aag 240 
Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

ggt gga ect ctg cea ttt get tgg gat att tta tea cea cag tte cag 288 
Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin 

85 90 95 

tac gga age ata cea tte ace aag tac cct gaa gac ate ect gat tat 336 
Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 
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ttc aag cag tea ttc cct gag gga tat aca tgg gag agg age atg aac 384 
Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

ttt gaa gat ggt gca gtg tgt act gte ago aat gat tec age ate caa 432 
Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser lie Gin 

130 135 140 

gge aac tgt ttc ate tae aat gtc aaa ate tct ggt gag aac ttt cct 480 
Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

cce aat gga cct gtt atg cag aag aag aca cag gge tgg gaa ccc age 528 
Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

act gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat tat 576 
Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu lie Gly Asn Asp Tyr 

180 185 190 

atg get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa 624 
Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

tct act tac aag gca aag aag cct gtg agg atg cca ggg cgc cac gag 672 
Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 215 220 

att gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct 720 
lie Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

gtt gag cag tgt gaa ata gee att gca cgc cac tct ttg etc ggt 765 
Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

245 250 255 
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<210> 47 
<211> 255 
<212> PRT 

<213> Montipora. sp 
<400> 47 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Leu Gin 

85 90 95 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 
145 150 155 160 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 
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Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 - 215 220 

He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

245 250 255 

<210> 48 
<211> 765 
<212> DNA 

<213> Montipora. sp 
<400> 48 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg agt gtg ate got aaa caa atg ace tae aag gtt tat atg 144 
Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

tea ggc aeg gte aat gga cac tac ttt gag gte gaa gge gat gga aaa 192 
Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

t 

50 55 60 
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gga aag cct tac gag gga gag cag aca gta aag etc act gtc acc aag 240 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 

65 70 75 80 

ggt gga cct ctg cca ttt get tgg gat att tta tea eca cag ctt cag 288 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Gin Leu Gin 

85 90 95 

tac gga age ata cca ttc acc aag tac cct gaa gac ate cct gat tat 336 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

ttc aag cag tea ttc cct gag gga tat aca tgg gag agg age atg aac 384 

Phe Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Ser Met Asn 

115 120 125 

ttt gaa gat ggt gca gtg tgt act gtc age aat gat tec age ate caa 432 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

ggc aac tgt ttc ate tac aat gtc aaa ate tct ggt gag aac ttt cct 480 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Glu Asn Phe Pro 

145 150 155 160 

ccc aat gga cct gtt atg cag aag aag aca cag ggc tgg gaa cec age 528 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

act gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat tat 576 

Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

atg get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa 624 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 
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tct act tac aag gca aag aag cct gtg agg atg cca ggg cgc cac gag 672 
Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Arg His Glu 

210 215 220 

att gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct 720 
lie Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 
225 230 235 240 

gtt gag cag tgt gaa ata gcc att gca cgc cac tct ttg etc ggt 765 
Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

245 250 255 

<210> 49 
<211> 747 
<212> PRT 

<213> Montipora. sp 
<400> 49 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
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100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr Asn Ser His Asn Val Tyr He Met Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Val Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Ser 
225 230 235 240 

Gly Leu Arg Ser Arg Ala Gin Ala Ser Asn Ser Ala Val Asp Gly Thr 

245 250 255 

Ala Gly Pro Leu Tyr Asp Glu Val Asp Lys Asp Pro Met Ala Ser Ser 

260 265 270 

Glu Asp Val He Lys Glu Phe Met Arg Phe Lys Val Arg Met Glu Gly 

275 280 285 

Ser Val Asn Gly His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg 

290 295 300 

Pro Tyr Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly 

« 

305 310 315 320 
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Pro Leu Pro Phe Ala 

325 

Ser Lys Ala Tyr Val 

340 

Leu Ser Phe Pro Glu 

355 

Asp Gly Gly Val Val 
370 

Glu Phe He Tyr Lys 
385 

Gly Pro Val Met Gin 

405 

Arg Met Tyr Pro Glu 

420 

Leu Lys Leu Lys Asp 

435 

Tyr Met Ala Lys Lys 
450 

He Lys Leu Asp He 
465 

Gin Tyr Glu Arg Ala 

485 

Arg Ser Arg Ala Gin 

500 

Pro Leu Tyr Asp Glu 

515 

I 

Val He Lys Glu Phe 



Trp Asp He Leu Ser 

330 

Lys His Pro Ala Asp 

345 

Gly Phe Lys Trp Glu 
360 

Thr Val Thr Gin Asp 

375 

Val Lys Leu Arg Gly 
390 

Lys Lys Thr Met Gly 

* 

410 

Asp Gly Ala Leu Lys 

425 

Gly Gly His Tyr Asp 
440 

Pro Val Gin Leu Pro 
455 

Thr Ser His Asn Glu 
470 

Glu Gly Arg His Ser 

490 

Ala Ser Asn Ser Ala 

505 

Val Gly Lys Asp Pro 
520 

Met Arg Phe Lys Val 



Pro Gin Phe Gin Tyr Gly 

335 

He Pro Asp Tyr Leu Lys 

350 

Arg Val Met Asn Phe Glu 
365 

Ser Ser Leu Gin Asp Gly 
380 

Thr Asn Phe Pro Ser Asp 
395 400 
Trp Glu Ala Ser Thr Glu 

415 

Gly Glu He Lys Met Arg 

430 

Ala Glu Val Lys Thr Thr 

445 

Gly Ala Tyr Lys Thr Asp 
460 

Asp Tyr Thr He Val Glu 
475 480 

Thr Gly Ala Ser Gly Leu 

495 

Val Asp Gly Thr Ala Gly 

510 

Met Ala Ser Ser Glu Asp 

525 

Arg Met Glu Gly Ser Val 
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530 535 540 

Asn Gly His Glu Phe Glu He Glu Gly Glu Gly Glu Gly Arg Pro Tyr 
545 550 555 560 

Glu Gly Thr Gin Thr Ala Lys Leu Lys Val Thr Lys Gly Gly Pro Leu 

565 570 575 

Pro Phe Ala Trp Asp He Leu Ser Pro Gin Phe Gin Tyr Gly Ser Lys 

580 585 590 

Ala Tyr Val Lys His Pro Ala Asp He Pro Asp Tyr Leu Lys Leu Ser 

595 600 605 

Phe Pro Glu Gly Phe Lys Trp Glu Arg Val Met Asn Phe Glu Asp Gly 
610 615 620 

« 

Gly Val Val Thr Val Thr Gin Asp Ser Ser Leu Gin Asp Gly Glu Phe 
625 630 635 640 

He Tyr Lys Val Lys Leu Arg Gly Thr Asn Phe Pro Ser Asp Gly Pro 

645 650 655 

Val Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu Arg Met 

660 665 670 

Tyr Pro Glu Asp Gly Ala Leu Lys Gly Glu He Lys Met Arg Leu Lys 

675 680 685 

Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr Tyr Met 

690 695 700 

Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp He Lys 
705 710 715 720 

Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu Gin Tyr 

725 730 735 

Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala 

740 745 



87/121 



wo 2005/054464 PCT/JP2004/018437 

<210> 50 
<211> 2241 
<212> DNA 

<213> Montlpora. sp 
<400> 50 

atg gtg age sag ggc gag gag ctg ttc acc ggg gtg gtg ccc ate etg 48 
Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

gtc gag etg gae gge gae gta aac ggc eac aag ttc age gtg tee ggc 96 
Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

20 25 30 

gag ggc gag ggc gat gee ace tac gge aag ctg acc ctg aag ttc ate 144 
Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

tgc acc acc ggc aag ctg ccc gtg ccc tgg eec acc etc gtg ace ace 192 
Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

etg acc tac gge gtg eag tge ttc age ege tac eee gae cae atg aag 240 
Leu Thr Tyr Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

cag cae gae ttc ttc aag tec gee atg eec gaa ggc tac gtc eag gag 288 
Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

ego ace ate ttc ttc aag gae gae ggc aac tac aag acc cgc gee gag 336 
Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

gtg aag ttc gag ggc gae acc ctg gtg aac cgc ate gag ctg aag ggc 384 
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Val Lys Phe Glu 
115 

ate gac ttc aag 
lie Asp Phe Lys 
130 

aac tac aac age 
Asn Tyr Asn Ser 
145 

ggc ate aag gtg 
Gly He Lys Val 

gtg cag etc gcc 
Val Gin Leu Ala 

180 

ccc gtg ctg ctg 
Pro Val Leu Leu 
195 

age aaa gac ccc 
Ser Lys Asp Pro 
210 

gtg ace gcc gee 
Val Thr Ala Ala 
225 

gga etc aga tct 
Gly Leu Arg Ser 

gcg ggc ceg ctg 



Gly Asp Thr Leu 

120 

gag gac ggc aac 
Glu Asp Gly Asn 
135 

cae aac gtc tat 
His Asn Val Tyr 
150 

aac ttc aag ate 
Asn Phe Lys He 
165 

gac cac tac cag 
Asp His Tyr Gin 

ccc gac aac cac 
Pro Asp Asn His 

200 

aac gag aag cgc 
Asn Glu Lys Arg 
215 

ggg ate act etc 
Gly He Thr Leu 
230 

cga get caa get 
Arg Ala Gin Ala 

245 

tac gac gaa gtc 



Val Asn Arg He Glu 

125 

ate ctg ggg cac aag 
He Leu Gly His Lys 

140 

ate atg gee gac aag 
He Met Ala Asp Lys 
155 

cgc cac aac ate gag 
Arg His Asn He Glu 
170 

cag aac acc ccc ate 
Gin Asn Thr Pro He 
185 

tac ctg age ace cag 
Tyr Leu Ser Thr Gin 

205 

gat cac atg gtc ctg 
Asp His Met Val Leu 

220 

ggc atg gac gag ctg 
Gly Met Asp Glu Leu 
235 

teg aat tct gea gtc 
Ser Asn Ser Ala Val 
250 

gat aag gat ceg atg 
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Leu Lys Gly 

etg gag tac 432 
Leu Glu Tyr 

cag aag aac 480 
Gin Lys Asn 
160 

gac ggc age 528 
Asp Gly Ser 
175 

ggc gac ggc 576 
Gly Asp Gly 
190 

tec gcc ctg 624 
Ser Ala Leu 

etg gag ttc 672 
Leu Glu Phe 

tac aag tec 720 

Tyr Lys Ser 
240 

gac ggt acc 768 

Asp Gly Thr 

255 

gcc tec tee 816 
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Ala Gly Pro Leu 

260 

gag gac gtc ate 
Glu Asp Val He 
275 

tec gtg aac ggc 
Ser Val Asn Gly 
290 

ccc tac gag ggc 
Pro Tyr Glu Gly 
305 

ccc ctg ccc ttc 
Pro Leu Pro Phe 

tec aag gee tac 
Ser Lys Ala Tyr 

340 

ctg tec ttc ccc 
Leu Ser Phe Pro 
355 

gac ggc ggc gtg 
Asp Gly Gly Val 
370 

gag ttc ate tac 
Glu Phe He Tyr 

385 

ggc ccc gta atg 



Tyr Asp Glu Val 

aag gag ttc atg 
Lys Glu Phe Met 

280 

cac gag ttc gag 
His Glu Phe Glu 
295 

acc cag acc gcc 
Thr Gin Thr Ala 
310 

gcc tgg gac ate 
Ala Trp Asp He 
325 

gtg aag cac ccc 
Val Lys His Pro 

gag ggc ttc aag 
Glu Gly Phe Lys 

360 

gtg acc gtg acc 
Val Thr Val Thr 
375 

aag gtg aag ctg 
Lys Val Lys Leu 
390 

cag aag aag acc 



Asp Lys Asp Pro Met 
265 

cgc ttc aag gtg cgc 
Arg Phe Lys Val Arg 

285 

ate gag ggc gag ggc 
He Glu Gly Glu Gly 

300 

aag ctg aag gtg acc 
Lys Leu Lys Val Thr 
315 

ctg tec cct cag ttc 
Leu Ser Pro Gin Phe 
330 

gcc gac ate ccc gac 
Ala Asp He Pro Asp 
345 

tgg gag cgc gtg atg 
Trp Glu Arg Val Met 

365 

cag gac tec tee ctg 
Gin Asp Ser Ser Leu 

380 

cgc ggc acc aac ttc 
Arg Gly Thr Asn Phe 

395 

atg ggc tgg gag gcc 
90/121 



Ala Ser Ser 
270 

atg gag ggc 864 
Met Glu Gly 

gag ggc cgc 912 
Glu Gly Arg 

aag ggc ggc 960 
Lys Gly Gly 
320 

cag tac ggc 1008 
Gin Tyr Gly 
335 

tac ttg aag 1056 
Tyr Leu Lys 
350 

aac ttc gag 1104 
Asn Phe Glu 

cag gac ggc 1152 
Gin Asp Gly 

ccc tec gac 1200 
Pro Ser Asp 
400 

tec acc gag 1248 
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Gly Pro Val Met Gin Lys Lys Thr Met Gly Trp Glu Ala Ser Thr Glu 

405 410 415 

egg atg tac ccc gag gac ggc gcc ctg aag ggc gag ate aag atg agg 1296 
Arg Met Tyr Pro Glu Asp Gly Ala Leu Lys Gly Glu He Lys Met Arg 

420 425 430 

ctg aag ctg aag gac ggc ggc cac tac gac gcc gag gtc aag acc acc 1344 
Leu Lys Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr 

435 440 445 

tac atg gcc aag aag ccc gtg cag ctg ccc ggc gcc tac aag acc gac 1392 
Tyr Met Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp 

450 455 460 

ate aag ctg gac ate acc tec cac aae gag gac tac acc ate gtg gaa 1440 
He Lys Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu 
465 470 475 480 

cag tac gag cgc gcc gag ggc cgc cac tec acc ggc gcc tee gga etc 1488 
Gin Tyr Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala Ser Gly Leu 

485 490 495 

aga tct cga get caa get teg aat tet gea gtc gac ggt acc gcg ggc 1536 
Arg Ser Arg Ala Gin Ala Ser Asn Ser Ala Val Asp Gly Thr Ala Gly 

500 505 510 

ecg ctg tac gac gaa gtc ggt aag gat ccg atg gcc tec tec gag gac 1584 
Pro Leu Tyr Asp Glu Val Gly Lys Asp Pro Met Ala Ser Ser Glu Asp 

515 520 525 

gtc ate aag gag ttc atg cgc ttc aag gtg cgc atg gag ggc tec gtg 1632 
Val He Lys Glu Phe Met Arg Phe Lys Val Arg Met Glu Gly Ser Val 

530 535 540 

aac ggc cac gag ttc gag ate gag ggc gag ggc gag ggc cgc ccc tac 1680 
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Asn Gly His Glu 
545 

gag ggc acc cag 
Glu Gly Thr Gin 

ccc ttc gcc tgg 
Pro Phe Ala Trp 

580 

gcc tac gtg aag 
Ala Tyr Val Lys 
595 

ttc ccc gag ggc 
Phe Pro Glu Gly 
610 

ggc gtg gtg acc 
Gly Val Val Thr 
625 

ate tac aag gtg 
lie Tyr Lys Val 

gta atg cag aag 
Val Met Gin Lys 

660 

tac ccc gag gac 
Tyr Pro Glu Asp 
675 

ctg aag gac ggc 



Phe Glu He Glu 
550 

acc gcc aag ctg 
Thr Ala Lys Leu 
565 

gac ate ctg tec 
Asp He Leu Ser 

cac ccc gcc gac 
His Pro Ala Asp 

600 

ttc aag tgg gag 
Phe Lys Trp Glu 
615 

gtg acc cag gac 
Val Thr Gin Asp 
630 

aag ctg cgc ggc 
Lys Leu Arg Gly 
645 

aag acc atg ggc 
Lys Thr Met Gly 

ggc gcc ctg aag 
Gly Ala Leu Lys 

680 

ggc cac tac gac 



Gly Glu Gly Glu Gly 
555 

aag gtg acc aag ggc 
Lys Val Thr Lys Gly 
570 

cct cag ttc cag tac 
Pro Gin Phe Gin Tyr 
585 

ate ccc gac tac ttg 
He Pro Asp Tyr Leu 

605 

cgc gtg atg aac ttc 
Arg Val Met Asn Phe 

620 

tec tec ctg cag gac 
Ser Ser Leu Gin Asp 
635 

acc aac ttc ccc tec 
Thr Asn Phe Pro Ser 
650 

tgg gag gee tec ace 
Trp Glu Ala Ser Thr 
665 

ggc gag ate aag atg 
Gly Glu He Lys Met 

685 

gcc gag gtc aag acc 
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Arg Pro Tyr 
560 

ggc ccc ctg 1728 
Gly Pro Leu 
575 

ggc tec aag 1776 
Gly Ser Lys 
590 

aag ctg tec 1824 
Lys Leu Ser 

gag gac ggc 1872 
Glu Asp Gly 

ggc gag ttc 1920 
Gly Glu Phe 
640 

gac ggc ccc 1968 
Asp Gly Pro 
655 

gag egg atg 2016 
Glu Arg Met 
670 

agg ctg aag 2064 
Arg Leu Lys 

ace tac atg 2112 
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Leu Lys Asp Gly Gly His Tyr Asp Ala Glu Val Lys Thr Thr Tyr Met 

690 695 700 

gcc aag aag ccc gtg cag ctg ccc ggc gcc tac aag acc gac ate aag 2160 
Ala Lys Lys Pro Val Gin Leu Pro Gly Ala Tyr Lys Thr Asp lie Lys 
705 710 715 720 

ctg gac ate acc tec cac aac gag gac tac acc ate gtg gaa cag tac 2208 
Leu Asp He Thr Ser His Asn Glu Asp Tyr Thr He Val Glu Gin Tyr 

725 730 735 

gag cgc gcc gag ggc cgc cac tec acc ggc gcc 2241 
Glu Arg Ala Glu Gly Arg His Ser Thr Gly Ala 

740 745 

<210>.51 
<211> 507 
<212> PRT 

<213> Montipora. sp 

<400> 51 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser 

50 55 60 

Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 
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85 90 95 

Tlur Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 

115 120 125 

Glu Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys 
145 150 155 160 

Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 

165 170 175 

Tyx Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys 

180 185 190 

Asn Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly 

195 200 205 

Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp 

210 215 220 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

Phe Val Thr Ala Ala Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys 

260 265 270 

Sex Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser 

275 280 285 

Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly Thr Val 
290 295 300 
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Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys Pro Tyr 
305 310 315 320 

Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly Pro Leu 

325 330 335 

Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr Gly Ser He 

340 345 350 

Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys Gin Ser 

355 360 365 

Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe Glu Asp Gly 

370 375 380 

Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn Cys Phe 
385 390 395 400 

He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro Asn Gly Pro 

405 410 415 

Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr Glu Arg Leu 

420 425 430 

Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met Ala Leu Lys 

435 440 445 

Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr Tyr Lys 

450 455 460 

Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He Asp Arg Lys 
465 470 475 480 

Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val Glu Gin Cys 

485 490 495 

Glu He Ala He Ala Arg His Ser Leu Leu Gly 

500 505 

<210> 52 
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<211> 1521 
<212> DNA 

<213> Montipora. sp 
<400> 52 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat etg tae gae gat gae gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

cec atg g"tg age aag gge gag gag etg ttc acc ggg gtg gtg ccc ate 144 
Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

etg gtc gag etg gae gge gae gta aac ggc eac aag ttc age gtg tec 192 
Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser 

50 55 60 

ggc gag ggc gag ggc gat gcc acc tae ggc aag etg acc etg aag ttc 240 
Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

ate tgc ace ace gge aag etg cce gtg ccc tgg ccc ace etc gtg ace 288 
He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 

85 90 95 

ace etg acc tgg ggc gtg cag tgc ttc age ege tae cec gae eac atg 336 
Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

aag cag cae gae ttc ttc aag tec gcc atg cce gaa ggc tac gtc cag 384 
Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 
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115 

gag cgc acc ate 
Glu Arg Thr He 
130 

gag gtg aag ttc 
Glu Val Lys Phe 
145 

ggc ate gac ttc 
Gly He Asp Phe 

tac aac tac ate 
Tyr Asn Tyr He 

180 

aac ggc ate aag 
Asn Gly He Lys 

195 

age gtg eag etc 
Ser Val Gin Leu 
210 

ggc ecc gtg etg 
Gly Pro Val Leu 
225 

etg age aaa gae 
Leu Ser Lys Asp 

ttc gtg acc gee 
Phe Val Thr Ala 



120 

ttc ttc aag gae 
Phe Phe Lys Asp 

135 

gag ggc gac acc 
Glu Gly Asp Thr 
150 

aag gag gac ggc 
Lys Glu Asp Gly 
165 

age cac aac gtc 
Ser His Asn Val 

gee aac ttc aag 
Ala Asn Phe Lys 

200 

gee gac cac tac 
Ala Asp His Tyr 
215 

etg cce gac aac 
Leu Pro Asp Asn 
230 

cce aac gag aag 
Pro Asn Glu Lys 
245 

gee ggg ate act 
Ala Gly He Thr 



125 

gae ggc aac tac aag 
Asp Gly Asn Tyr Lys 

140 

etg gtg aac cgc ate 
Leu Val Asn Arg He 
155 

aac ate etg ggg cac 
Asn He Leu Gly His 
170 

tat ate ace gee gac 
Tyr He Thr Ala Asp 
185 

ate cgc cac aac ate 
He Arg His Asn He 

205 

eag eag aac ace cce 
Gin Gin Asn Thr Pro 

220 

cac tac etg age acc 
His Tyr Leu Ser Thr 
235 

cgc gat cac atg gtc 
Arg Asp His Met Val 
250 

etc ggc atg gac gag 
Leu Gly Met Asp Glu 
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acc cgc gee 432 
Thr Arg Ala 

gag etg aag 480 
Glu Leu Lys 
160 

aag etg gag 528 
Lys Leu Glu 
175 

aag eag aag 576 
Lys Gin Lys 
190 

gag gac ggc 624 
Glu Asp Gly 

ate ggc gac 672 
He Gly Asp 

eag tec gee 720 
Gin Ser Ala 
240 

etg etg gag 768 
Leu Leu Glu 
255 

etg tac aag 816 
Leu Tyr Lys 
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260 265 270 

tec teg tec gag etc age gga gat gag gtc gat ggt ace atg gtg agt 864 

Ser Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser 

275 280 285 

gtg ate got aaa caa atg ace tac aag gtt tat atg tea ggc acg gte 912 

Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser Gly Thr Val 

290 295 300 

aat gga cac tac ttt gag gtc gaa ggc gat gga aaa gga aag cct tac 960 

Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly Lys Pro Tyr 

305 310 315 320 

gag gga gag cag aca gta aag etc act gtc ace aag ggt gga cct ctg 1008 

Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly Pro Leu 

325 330 335 

cca ttt get tgg gat att tta tea cea ctg ttt cag tac gga age ata 1056 

Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr Gly Ser He 

340 345 350 

cea tte acc aag tac cct gaa gac ate cct gat tat gta aag cag tea 1104 

Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys Gin Ser 

355 360 365 

tte cct gag gga tat aca tgg gag agg ace atg aac ttt gaa gat ggt 1152 

Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe Glu Asp Gly 

370 375 380 

gca gtg tgt act gtc age aat gat tec age ate caa ggc aac tgt tte 1200 

Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn Cys Phe 

385 390 395 400 

ate tac aat gtc aaa ate tet ggt acg aac ttt cct cec aat gga cct 1248 

He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro Asn Gly Pro 
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405 410 415 

gtt atg cag aag aag aca cag ggc tgg gaa ccc age act gag cgt etc 1296 
Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr Glu Arg Leu 

420 425 430 

ttt gca cga gat gga atg ctg ata gga aac gat tat atg get etg aag 1344 
Phe Ala Arg Asp Gly Met Leu lie Gly Asn Asp Tyr Met Ala Leu Lys 

435 440 445 

ttg gaa gga ggt ggt cac tat ttg tgt gaa ttt aaa tct act tac aag 1392 
Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr Tyr Lys 

450 455 460 

gca aag aag cct gtg agg atg cca ggg tat cac tat att gac cgc aaa 1440 
Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr lie Asp Arg Lys 
465 470 475 480 

ctg gat gta acc agt cac aac agg gat tac aca tct gtt gag cag tgt 1488 
Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val Glu Gin Cys 

485 490 495 

gaa ata gee att gca cgc cac tct ttg etc ggt 1521 
Glu lie Ala lie Ala Arg His Ser Leu Leu Gly 

500 505 

<210> 53 
<211> 507 
<212> PRT 

<213> Montipora. sp 
<400> 53 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 
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20 25 30 

Pro Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met 

35 40 45 

Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys 

50 55 60 

Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys 
65 70 75 80 

Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin 

85 90 95 

Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn 

115 120 125 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro 
145 150 155 160 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr 

210 215 220 

He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser 

* 

225 230 235 240 
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Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly Ser 

245 250 255 

Ser Ser Glu Leu Ser Gly Asp Glu Val Asp Gly Thr Met Val Ser Lys 

260 265 270 

Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp 

275 280 285 

Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 

290 295 300 

Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He Cys Thr Thr Gly 
305 310 315 320 

Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Thr Trp Gly 

325 330 335 

Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys Gin His Asp Phe 

340 345 350 

Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe 

355 360 365 

Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu 

370 375 380 

Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys 
385 390 395 400 

Glu Asp Gly Asn. He Leu Gly His Lys Leu Glu Tyr Asn Tyr He Ser 

405 410 415 

His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala 

420 425 430 

Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser Val Gin Leu Ala 

435 440 445 

Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 
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450 

Pro Asp Asn His Tyr 
465 

Asn Glu Lys Arg Asp 

485 

Gly He Thr Leu Gly 

500 

<210> 54 
<211> 1521 
<212> DNA 

<213> Montipora. sp 
<400> 54 

atg egg ggt tct cat 
Met Arg Gly Ser His 
1 5 
ggt gga cag caa atg 
Gly Gly Gin Gin Met 

20 

ccc atg gtg agt gtg 
Pro Met Val Ser Val 

35 

tea gge acg gtc aat 
Ser Gly Thr Val Asn 
50 

gga aag cct tae gag 
Gly Lys Pro Tyr Glu 
65 



455 

Leu Ser Thr Gin Ser Ala 
470 475 
His Met Val Leu Leu Glu 

490 

Met Asp Glu Leu Tyr Lys 

505 
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460 

Leu Ser Lys Asp Pro 

480 

Phe Val Thr Ala Ala 

495 



cat cat cat cat 
His His His His 

ggt egg gat ctg 
Gly Arg Asp Leu 

25 

ate get aaa caa 
lie Ala Lys Gin 

40 

gga cac tac ttt 
Gly His Tyr Phe 
55 

gga gag cag aca 
Gly Glu Gin Thr 
70 



cat ggt atg get 
His Gly Met Ala 
10 

tac gac gat gac 
Tyr Asp Asp Asp 

atg acc tac aag 
Met Thr Tyr Lys 

45 

gag gtc gaa ggc 
Glu Val Glu Gly 

60 

gta aag etc act 
Val Lys Leu Thr 
75 



age atg act 48 
Ser Met Thr 
15 

gat aag gat 96 
Asp Lys Asp 
30 

gtt tat atg 144 
Val Tyr Met 

gat gga aaa 192 
Asp Gly Lys 

gtc acc aag 240 
Val Thr Lys 

80 
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ggt gga cct ctg cca ttt get tgg gat att tta tea cca etg ttt cag 288 
Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin 

85 90 95 

tac gga age ata cca ttc aee aag tac ect gaa gae ate cct gat tat 336 
Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr 

100 105 110 

gta aag cag tea ttc cct gag gga tat aca tgg gag agg aec atg aac 384 
Val Lys Gin Ser Ptie Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn 

115 120 125 

ttt gaa gat ggt gca gtg tgt act gtc age aat gat tee age ate caa 432 

t 

Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin 

130 135 140 

gge aac tgt ttc ate tac aat gtc aaa ate tet ggt acg aac ttt cct 480 

Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro 
145 150 155 160 

cec aat gga cct gtt atg cag aag aag aca cag gge tgg gaa cec age 528 

Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser 

165 170 175 

act gag cgt etc ttt gca cga gat gga atg etg ata gga aac gat tat 576 

Thr Glu Arg Leu Ph.e Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr 

180 185 190 

atg get etg aag ttg gaa gga ggt ggt cae tat ttg tgt gaa ttt aaa 624 

Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys 

195 200 205 

tet act tac aag gca aag aag ect gtg agg atg cca ggg tat cae tat 672 

Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr 

* 

210 215 220 

103/121 



wo 2005/054464 

att gac cgc aaa ctg gat 
lie Asp Arg Lys Leu Asp 
225 230 
gtt gag cag tgt gaa ata 
Val Glu Gin Cys Glu He 

245 

teg tec gag etc ago gga 
Ser Ser Glu Leu Ser Gly 

260 

ggc gag gag ctg ttc acc 
Gly Glu Glu Leu Phe Thr 
275 

gge gac gta aac ggc cac 
Gly Asp Val Asn Gly His 
290 

gat gcc acc tac ggc aag 
Asp Ala Thr Tyr Gly Lys 
305 310 
aag ctg ccc gtg ccc tgg 
Lys Leu Pro Val Pro Trp 

325 

gtg cag tgc ttc age cgc 
Val Gin Cys Phe Ser Arg 

340 

ttc aag tec gcc atg ccc 

Phe Lys Ser Ala Met Pro 

i 

355 



gta acc agt cac aac agg 
Val Thr Ser His Asn Arg 

235 

gcc att gca cgc cac tct 
Ala He Ala Arg His Ser 

250 

gat gag gtc gat ggt acc 
Asp Glu Val Asp Gly Thr 
265 

ggg gtg gtg ccc ate ctg 
Gly. Val Val Pro He Leu 
280 

aag ttc age gtg tec ggc 
Lys Phe Ser Val Ser Gly 
295 300 
ctg acc ctg aag ttc ate 
Leu Thr Leu Lys Phe He 

315 

ccc acc etc gtg ace ace 
Pro Thr Leu Val Thr Thr 

330 

tac ccc gac cac atg aag 
Tyr Pro Asp His Met Lys 
345 

gaa ggc tac gtc cag gag 
Glu Gly Tyr Val Gin Glu 
360 
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gat tac aca tct 720 
Asp Tyr Thr Ser 

240 

ttg etc ggt tec 768 
Leu Leu Gly Ser 
255 

atg gtg age aag 816 
Met Val Ser Lys 
270 

gtc gag ctg gac 864 
Val Glu Leu Asp 
285 

gag gge gag ggc 912 
Glu Gly Glu Gly 

tgc ace acc gge 960 
Cys Thr Thr Gly 

320 

ctg acc tgg gge 1008 
Leu Thr Trp Gly 
335 

cag cac gac ttc 1056 
Gin His Asp Phe 
350 

cgc ace ate ttc 1104 
Arg Thr He Phe 
365 
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ttc aag gac gac ggc aac 
Phe Lys Asp Asp Gly Asn 
370 

ggc gac acc ctg gtg aac 
Gly Asp Thx Leu Val Asn 
385 390 
gag gac ggc aac ate ctg 
Glu Asp Gly Asn lie Leu 

405 

cac aac gtc tat ate acc 
His Asn Val Tyr He Thr 

420 

aac ttc aag ate cge cac 
Asn Phe Lys He Arg His 
435 

gac cac tac cag cag aac 
Asp His Tyr Gin Gin Asn 
450 

ccc gac aac cac tae ctg 
Pro Asp Asn His Tyr Leu 
465 470 
aac gag aag ego gat cac 
Asn Glu Lys Arg Asp His 

485 

ggg ate act etc ggc atg 
Gly He Thr Leu Gly Met 

500 



tac aag acc cgc gcc 
Tyr Lys Thr Arg Ala 
375 

cgc ate gag ctg aag 
Arg He Glu Leu Lys 

395 

ggg cac aag ctg gag 
Gly His Lys Leu Glu 

410 

gcc gac aag cag aag 
Ala Asp Lys Gin Lys 
425 

aac ate gag gac ggc 
Asn He Glu Asp Gly 
440 

acc ccc ate ggc gac 
Thr Pro He Gly Asp 
455 

age ace cag tee gee 
Ser Thr Gin Ser Ala 

475 

atg gtc ctg ctg gag 
Met Val Leu Leu Glu 

490 

gac gag ctg tac aag 
Asp Glu Leu Tyr Lys 
505 
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gag gtg aag ttc gag 1152 
Glu Val Lys Phe Glu 
380 

ggc ate gac ttc aag 1200 
Gly He Asp Phe Lys 

400 

tac aac tae ate age 1248 
Tyr Asn Tyr He Ser 

415 

aac ggc ate aag gcc 1296 
Asn Gly He Lys Ala 
430 

age gtg cag etc gcc 1344 
Ser Val Gin Leu Ala 
445 

ggc ccc gtg ctg ctg 1392 
Gly Pro Val Leu Leu 
460 

ctg age aaa gac ccc 1440 
Leu Ser Lys Asp Pro 

480 

ttc gtg ace gcc gee 1488 
Phe Val Thr Ala Ala 

495 

1521 
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<210> 55 
<211> 411 
<212> PRT 

<213> Montipora. sp 
<400> 55 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser 

50 55 60 

Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 

85 90 95 

Thr Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met 

100 105 110 

Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin 

115 120 125 

Glu Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala 

130 135 140 

Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys 
145 150 155 160 

Gly He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu 

165 170 175 
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Tyr Asn Tyr lie Ser His Asn Val Tyr He Thx Ala Asp Lys Gin Lys 

180 185 190 

Asn Gly He Lys Ala His Phe Lys He Arg His Asn He Glu Asp Gly 

195 200 205 

Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp 

210 215 220 

Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala 
225 230 235 240 

Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

Phe Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He 

260 265 270 

Ala Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly 

275 280 285 

Thr He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin 

290 295 300 

Asn Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala 
305 310 315 320 

Asp Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala 

325 330 335 

Arg Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe 

340 345 350 

Arg Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Glu Leu 

355 360 365 

Arg His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val 

370 375 380 

Asp Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn 
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385 390 395 400 

Tyr Glu Glu Phe Val Gin Met Met Thr Ala Lys 

405 410 

<210> 56 
<211> 1233 

<212> DNA 

<213> Montipora. sp 
<400> 56 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

ggt gga cag caa atg ggt egg gat ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc atg gtg age aag ggc gag gag ctg ttc ace ggg gtg gtg cec ate 144 
Pro Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He 

35 40 45 

ctg gtc gag ctg gac ggc gac gta aae ggc cac agg ttc age gtg tec 192 
Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser 

50 55 60 

ggc gag ggc gag ggc gat gee ace tac ggc aag ctg ace ctg aag ttc 240 
Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe 
65 70 75 80 

ate tgc acc ace ggc aag ctg ccc gtg ccc tgg ccc ace etc gtg acc 288 
He Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr 

85 90 95 

acc ctg acc tgg ggc g"tg cag tgc ttc age cgc tac ccc gac cac atg 336 
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Thr Leu Thr Trp Gly Val 

lOO 

aag cag cac gac ttc ttc 
Lys Gin His Asp Phe Phe 
115 

gag cgc acc ate ttc ttc 
Glu Arg Thr He Phe Phe 
130 

gag gtg aag ttc gag ggc 
Glu Val Lys Phe Glu Gly 
145 150 
ggc ate gac ttc aag gag 
Gly He Asp Phe Lys Glu 

165 

tac aac tat ate age cac 
Tyr Asn Tyr He Ser His 

180 

aac ggc ate aag gee cac 
Asn Gly He Lys Ala His 
195 

age gtg cag etc gee gac 
Ser Val Gin Leu Ala Asp 
210 

ggc ccc gtg ctg etg ecc 

Gly Pro Val Leu Leu Pro 

225 230 

« 

ctg age aaa gac ccc aac 



Gin Cys Phe Ser Arg Tyr 
105 

aag tec gee atg ccc gaa 
Lys Ser Ala Met Pro Glu 
120 

aag gac gac ggc aac tac 
Lys Asp Asp Gly Asn Tyr 
135 140 
gac ace etg gtg aac cgc 
Asp Thr Leu Val Asn Arg 

155 

* 

gac ggc aac ate ctg ggg 
Asp Gly Asn He Leu Gly 

170 

aac gtc tat ate acc gee 
Asn Val Tyr He Thr Ala 
185 

ttc aag ate cgc cac aac 
Phe Lys He Arg His Asn 
200 

cac tac cag cag aac acc 
His Tyr Gin Gin Asn Thr 
215 220 
gac aac cac tac ctg age 
Asp Asn His Tyr Leu Ser 

235 

gag aag cgc gat cac atg 
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Pro Asp His Met 
110 

ggc tac gtc cag 384 
Gly Tyr Val Gin 
125 

aag ace cgc gee 432 
Lys Thr Arg Ala 

ate gag ctg aag 480 
He Glu Leu Lys 

160 

cac aag ctg gag 528 
His Lys Leu Glu 
175 

gac aag cag aag 576 
Asp Lys Gin Lys 
190 

ate gag gac ggc 624 
He Glu Asp Gly 
205 

ecc ate ggc gac 672 
Pro He Gly Asp 

ace cag tec gee 720 
Thr Gin Ser Ala 

240 

gtc ctg ctg gag 768 
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Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu Glu 

245 250 255 

ttc gtg acc gcc gcc cgc atg cat gac caa ctg aca gaa gag cag att 816 
Phe Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He 

260 265 270 

gca gag ttc aaa gaa gcc ttc tea tta ttc gac aag gat ggg gac ggc 864 
Ala Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly 

275 280 285 

acc ate acc aca aag gaa ott; ggc acc gtt atg agg teg ctt gga caa 912 
Thr He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin 

290 295 300 

aac cca acg gaa gca gaa ttg cag gat atg ate aat gaa gtc gat get 960 
Asn Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala 
305 310 315 320 

gat ggc aat gga acg att tac ttt cct gaa ttt ctt act atg atg get 1008 
Asp Gly Asn Gly Thr He Tyx Phe Pro Glu Phe Leu Thr Met Met Ala 

325 330 335 

aga aaa atg aag gac aca gac age gaa gag gaa ate cga gaa gca ttc 1056 
Arg Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe 

340 345 350 

cgt gtt ttt gac aag gat ggg aac ggc tac ate age get get gaa tta 1104 
Arg Val Phe Asp Lys Asp Gly Asn. Gly Tyr He Ser Ala Ala Glu Leu 

355 360 365 

cgt eae gtc atg aca aac etc ggg gag aag tta aca gat gaa gaa gtt 1152 
Arg His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val 

370 375 380 

gat gaa atg ata agg gaa gca gat ate gat ggt gat ggc caa gta aac 1200 
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Asp Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn 
385 390 395 400 

tat gaa gag ttt gta caa atg atg aca gca aag 1233 
Tyr Glu Glu Phe Val Gin Met Met Thr Ala Lys 

405 410 

<210> 57 
<211> 288 
<212> PRT 

<213> Montipora. sp 
<400> 57 

Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 

15 10 15 

Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

Pro Lys Arg Arg Trp Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn 

35 40 45 

Arg Phe Lys Lys He Ser Ser Ser Gly Ala Leu Gly Gly Gly Gly Ser 

50 55 60 

Glu Leu Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr 
65 70 75 80 

Met Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly 

85 90 95 

Lys Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr 

100 105 110 

Lys Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe 

115 120 125 

Gin Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp 

111/121 



wo 2005/054464 PCT/JP2004/018437 

130 135 140 

Tyr Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met 
145 150 155 160 

Asn Phe Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He 

165 170 175 

Gin Gly Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe 

180 185 190 

Pro Pro Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro 

195 200 205 

Ser Thr Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp 

210 215 220 

Tyr Met Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe 
225 230 235 240 

Lys Ser Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His 

245 250 255 

Tyr He Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr 

260 265 270 

Ser Val Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 
275 280 285 

<210> 58 
<211> 864 
<212> DNA 

<213> Montipora. sp 
<400> 58 

atg egg ggt tct cat cat cat cat cat cat ggt atg get age atg act 48 
Met Arg Gly Ser His His His His His His Gly Met Ala Ser Met Thr 
15 10 15 
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ggt gga cag caa atg ggt egg ga.t ctg tac gac gat gac gat aag gat 96 
Gly Gly Gin Gin Met Gly Arg Asp Leu Tyr Asp Asp Asp Asp Lys Asp 

20 25 30 

ccc aag agg cgc tgg aag aaa aac ttc att gcc gtc age get gee aae 144 
Pro Lys Arg Arg Trp Lys Lys Aisn Phe lie Ala Val Ser Ala Ala Asn 

35 40 45 

egg ttc aag aag ate tec ago tec ggg gea ctg gga ggt gga ggt agt 192 
Arg Phe Lys Lys He Ser Ser Ser Gly Ala Leu Gly Gly Gly Gly Ser 

50 55 60 

gag etc atg gtg agt gtg ate get aaa caa atg acc tac aag gtt tat 240 
Glu Leu Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr 
65 70 75 80 

atg tea gge acg gtc aat gga cac tac ttt gag gtc gaa gge gat gga 288 
Met Ser Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly 

85 90 95 

aaa gga aag eet tac gag gga gag eag aea gta aag etc act gte ace 336 
Lys Gly Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr 

100 105 110 

aag ggt gga eet ctg eca ttt get tgg gat att tta tea eca ctg ttt 384 
Lys Gly Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe 

115 120 125 

cag tac gga age ata eca tte acc aag tac eet gaa gac ate eet gat 432 
Gin Tyr Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp 

130 135 140 

tat gta aag eag tea tte cet gag gga tat aea tgg gag agg ace atg 480 
Tyr Val Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met 
145 150 155 160 



113/121 



wo 2005/054464 

aac ttt gaa gat ggt gca 
Asn Phe Glu Asp Gly Ala 

165 

caa ggc aac tgt ttc ate 
Gin Gly Asn Cys Phe He 

180 

cct ccc aat gga cct gtt 
Pro Pro Asn Gly Pro Val 
195 

age act gag cgt etc ttt 
Ser Thr Glu Arg Leu Phe 
210 

tat atg got ctg aag ttg 
Tyr Met Ala Leu Lys Leu 
225 230 
aaa tot act tac aag gca 
Lys Ser Thr Tyr Lys Ala 

245 

tat att gac cgc aaa ctg 
Tyr He Asp Arg Lys Leu 

260 

tct gtt gag cag tgt gaa 
Ser Val Glu Gin Cys Glu 
275 

<210> 59 
<211> 33 
<212> DNA 



gtg tgt act gtc 
Val Cys Thr Val 

170 

tac aat gtc aaa 
Tyr Asn Val Lys 
185 

atg cag aag aag 
Met Gin Lys Lys 
200 

gca cga gat gga 
Ala. Arg Asp Gly 
215 

gaa gga ggt ggt 
Glu Gly Gly Gly 

aag aag cct gtg 
Lys Lys Pro Val 

250 

gat gta ace agt 
Asp Val Thr Ser 
265 

ata gcc att gca 
He Ala He Ala 
280 



age aat gat tec 
Ser Asn Asp Ser 

ate tct ggt acg 
He Ser Gly Thr 

190 

aca cag ggc tgg 
Thr Gin Gly Trp 
205 

atg ctg ata gga 
Met Leu He Gly 
220 

cac tat ttg tgt 
His Tyr Leu Cys 
235 

agg atg cea ggg 
Arg Met Pro Gly 

cac aac agg gat 
His Asn Arg Asp 

270 

cgc cac tct ttg 
Arg His Ser Leu 
285 
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age ate 528 
Ser He 
175 

aac ttt 576 
Asn Phe 

gaa ccc 624 
Glu Pro 

aac gat 672 

Asn Asp 

gaa ttt 720 

Glu Phe 
240 

tat cac 768 

Tyr His 
255 

tac aca 816 

Tyr Thr 

etc ggt 864 
Leu Gly 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 59 

ccagagatga agatgaggta ctacatggac ggc 33 
<210> 60 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Synthetic DNA 
<400>. 60 

catgagttca caattgaagg tgaaggc 27 
<210> 61 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 61 

gaaggcacag gcagacctta cgaggga 27 
<210> 62 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 62 

ccaatgcctt tcgcgtttga cttagtg 27 
<210> 63 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 63 

ttagtgtcac acgtgttctg t"tacggc 27 
<210> 64 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 64 

gaaaggtcgt tggagttcga agatggt 27 
<210> 65 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 65 

gaagatggtg ggtccgcttc agtcagtgcg 30 

* 

<210> 66 
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<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 66 

agccttagag gaaacacctt ctaccacaaa tcca 34 
<210> 67 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 67 

caaatccaaa tttactgggg ttaactttcc tg 32 
<210> 68 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 68 

gccgatggtc ctatcatgca aaaccaaagt 30 
<210> 69 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 69 

gccgatggtc ctatcatgca aaaccaaagt gttgattggg agcca 45 
<210> 70 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 70 

gagaaaatta ctgccagcga cggagttctg aag 33 
<210> 71 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 71 

gatgttacga tgtacctaaa acttgaagga ggcggcaatc ac 42 
<210> 72 
<211> 45 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 72 
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cttaaaatgc caggaagcca ttacatcagc catcgcctcg tcagg 45 
<210> 73 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 73 

gatgcagtag ctcattccct cgagcaccac cacc 34 
<210> 74 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 74 

gaaggrtgyg tcaayggrca y 21 
<210> 75 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 75 

acvggdccat ydgvaagaaa rtt 23 
<210> 76 
<211> 36 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 76 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 77 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 77 

ctcagggaat gactgcttta cat 23 
<210> 78 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 78 

ggccacgcgt cgactagtac 20 
<210> 79 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 79 

gtcttcaggg tacttggtga 20 
<210> 80 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 80 

atgtaaagca gtcattccct gag 23 
<210> 81 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 81 

cccggatccg accatggcta ccttggttaa aga 33 



< 
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